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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ȺɇȾɂɃɋɄɈɃ Ƚɗɋ 
 
1. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ: Ⱥɧɞɢɣɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: Ɋɟɫɩɭɛɥɢɤɚ Ⱦɚɝɟɫɬɚɧ. 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 62,6 ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ 102,6 ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%, 
260,64 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ 4,3 ɦ³/ɫ. 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɫɭɬɨɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ ͻͳ͵,ͳͻ ɦ; ɍɆɈ 843,00 ɦ; 
ɜ) ɨɛɴёɦɵ: ɩɨɥɧɵɣ 21 ɤɦ3; ɩɨɥɟɡɧɵɣ 0,048 ɤɦ3; 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ 69, 39 ɦ; ɛ) ɫɪɟɞɧɢɣ 69,085 ɦ; 
ɜ) ɪɚɫɱɟɬɧɵɣ 68,78 ɦ; ɝ) ɦɢɧɢɦɚɥɶɧɵɣ 68,6 ɦ. 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 42,23 Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 9 Ɇȼɬ; 
ɛ) ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 305 ɦɥɧ. ɤȼɬ∙ɱ.; 
ɜ) ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 4000 ɱɚɫ. 

8) ɉɥɨɬɢɧɵ: 
ɚ) ɪɭɫɥɨɜɚɹ Ƚɗɋ, ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 72 ɦ. 

9) Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ: ɩɪɢɩɥɨɬɢɧɧɨɟ. ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 2; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɫɤɚɥɶɧɵɟ (ɞɨɥɨɦɢɬɵ); 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɢɡɨɝɧɭɬɵɣ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ 6 ɦ; 

10) Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅȾ70ɚ-ȼ-600-34,5, ɞɢɚɦɟɬɪ 2,12 ɦ; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-425/135-14, ɦɨɳɧɨɫɬɶ 32,5 Ɇȼɬ; 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 428,6 ɨɛ/ɦɢɧ; 
ɝ) Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ: Ɇɇɍ1,6/1-40-2,5-2 
ɞ) ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ: ɗȽɊɄ100 

11) Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 120,04 ɬɵɫ.ɪɭɛ/ɤȼɬ, 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 1,2 ɪɭɛ./ɤȼɬ∙ɱ; 
ɜ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: ɑȾȾ=313,2 ɦɥɪɞ. ɪɭɛ.; ȼɇȾ=13,53; ɂȾ=1,19; 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ= 129 ɦɟɫ. 
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ȼȼȿȾȿɇɂȿ 
 

ȼɫɟ ɚɤɬɭɚɥɶɧɟɟ ɫɬɚɧɨɜɢɬɫɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɟ 
ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ. ɋɠɢɝɚɧɢɟ ɧɟɮɬɢ ɢ ɭɝɥɹ ɫɨɩɪɹɠɟɧɨ ɫ ɛɨɥɶɲɢɦɢ ɪɚɫɯɨɞɚɦɢ, 
ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɢɢ ɜɨɞɵ ɧɟ ɬɪɟɛɭɟɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ, 
ɫɪɟɞɫɬɜɚ ɭɯɨɞɹɬ ɥɢɲɶ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɪɟɦɨɧɬ. ɉɪɢ ɷɬɨɦ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɤɚɤ ɜɵɫɨɤɨɦɚɧɟɜɪɟɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɫɩɨɫɨɛɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɦɝɧɨɜɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɢ ɫɛɪɚɫɵɜɚɬɶ ɧɚɝɪɭɡɤɢ, 
ɩɨɤɪɵɜɚɬɶ ɩɢɤɢ ɧɚɝɪɭɡɨɤ, ɪɟɝɭɥɢɪɨɜɚɬɶ ɱɚɫɬɨɬɭ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬɚɤɠɟ 
ɜɵɩɨɥɧɹɬɶ ɜ ɧɟɣ ɮɭɧɤɰɢɢ ɚɜɚɪɢɣɧɨɝɨ ɪɟɡɟɪɜɚ. Ɍɚɤ ɠɟ ɭ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɸɬ 
ɜɪɟɞɧɵɟ ɜɵɛɪɨɫɵ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɷɤɨɥɨɝɢɢ, ɧɨ ɜ ɬɨ ɠɟ 
ɜɪɟɦɹ ɨɛɪɚɡɨɜɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɬɪɟɛɭɟɬ ɡɚɬɨɩɥɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɵɯ 
ɬɟɪɪɢɬɨɪɢɣ, ɡɚɱɚɫɬɭɸ ɩɥɨɞɨɪɨɞɧɵɯ.  

Ƚɗɋ ɜ Ɋɨɫɫɢɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɤɨɦɩɚɧɢɹ ɊɭɫȽɢɞɪɨ, ɝɞɟ ɩɪɢ ɪɟɮɨɪɦɟ ɊȺɈ 
«ȿɗɋ Ɋɨɫɫɢɢ» ɛɵɥɢ ɫɨɫɪɟɞɨɬɨɱɟɧɵ ɨɫɧɨɜɧɵɟ ɝɢɞɪɨɝɟɧɟɪɢɪɭɸɳɢɟ ɚɤɬɢɜɵ 
ɫɬɪɚɧɵ. ɗɬɚ ɤɨɦɩɚɧɢɹ ɨɛɴɟɞɢɧɹɟɬ ɛɨɥɟɟ 70 ɨɛɴɟɤɬɨɜ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ 
ɷɧɟɪɝɟɬɢɤɢ ɢ ɩɨ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɟɣɲɟɣ 
ɜ Ɋɨɫɫɢɢ. 

Ɋɨɫɫɢɹ ɢɦɟɟɬ ɤɪɭɩɧɟɣɲɢɣ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥ, ɨɫɜɨɢɜ ɤɨɬɨɪɵɣ ɦɨɠɟɬ 
ɩɨɥɧɨɫɬɶɸ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɪɨɛɥɟɦɚ ɜ ɬɨɦ, 
ɱɬɨ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɬɪɭɞɧɨ 
ɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɨɢɫɤ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ 
ɩɭɬɟɦ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ. 
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1 ȼɵɛɨɪ  ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ 

 
1.1 Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɨɫɧɨɜɚ 

 

Ɋɟɤɚ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ ɹɜɥɹɸɳɚɹɫɹ ɥɟɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɟɤɢ ɋɭɥɚɤ,  

ɨɛɪɚɡɭɟɬɫɹ ɨɬ ɫɥɢɹɧɢɹ ɪɟɤ ɉɢɪɢɤɢɬɟɥɶɫɤɚɹ Ⱥɥɚɡɚɧɢ ɢ Ɍɭɲɟɬɫɤɚɹ Ⱥɥɚɡɚɧɢ, 

ɛɟɪɭɳɢɯ ɧɚɱɚɥɨ ɜ ɝɨɪɧɨɣ Ɍɭɲɟɬɢɢ (Ƚɪɭɡɢɹ). Ɉɧɚ ɫɥɢɜɚɟɬɫɹ ɫ ɪɟɤɨɣ Ⱥɜɚɪɫɤɨɟ 
Ʉɨɣɫɭ, ɨɛɪɚɡɭɹ ɪɟɤɭ ɋɭɥɚɤ. Ⱦɥɢɧɚ ɪɟɤɢ ɨɬ ɦɟɫɬɚ ɫɥɢɹɧɢɹ ɞɜɭɯ ɪɟɤ 144 ɤɦ (ɨɬ 
ɢɫɬɨɤɚ Ɍɭɲɟɬɫɤɨɣ Ⱥɥɚɡɚɧɢ — 192 ɤɦ), ɨɛɳɟɟ ɩɚɞɟɧɢɟ 2500 ɦ, ɩɥɨɳɚɞɶ 
ɜɨɞɨɫɛɨɪɚ 4810 ɤɦ2.  
 

1.2 Ʉɥɢɦɚɬ 
 

Ʌɟɬɨ ɡɞɟɫɶ ɬɟɩɥɨɟ, ɚ ɡɢɦɚ ɦɹɝɤɚɹ, ɧɨ ɜɟɬɪɟɧɚɹ. ȼɵɫɨɤɢɟ ɝɨɪɵ ɧɚɤɪɵɬɵ 
ɫɧɟɝɨɦ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ -  ɩɥɸɫ 1°ɋ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ – 
ɩɥɸɫ 24°ɋ. ȼ ɰɟɥɨɦ, ɥɟɬɧɢɣ ɤɥɢɦɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɛɢɥɢɟɦ ɬɟɩɥɚ ɢ 

ɫɭɯɨɫɬɶɸ. ɇɨ, ɜ ɜɵɫɨɤɨɝɨɪɧɨɦ Ⱦɚɝɟɫɬɚɧɟ ɥɟɬɨ ɞɨɜɨɥɶɧɨ ɩɪɨɯɥɚɞɧɨɟ, ɚ ɡɢɦɚ 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɯɨɥɨɞɧɚɹ. Ʉɚɫɩɢɣɫɤɨɟ ɦɨɪɟ ɹɜɥɹɟɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɨɦ ɢ 
ɢɫɬɨɱɧɢɤɨɦ ɬɟɩɥɚ ɜ Ⱦɚɝɟɫɬɚɧɟ. Ʌɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɜ ɦɨɪɟ ɞɨɫɬɢɝɚɟɬ ɞɨ 
28 ɝɪɚɞɭɫɨɜ. Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɤɨɥɟɛɥɟɬɫɹ ɨɬ 200 ɦɢɥɥɢɦɟɬɪɨɜ ɜ 
ɡɧɨɣɧɵɯ ɫɟɜɟɪɧɵɯ ɫɬɟɩɹɯ ɞɨ 800 ɦɢɥɥɢɦɟɬɪɨɜ ɜ ɝɨɪɚɯ.  

 
1.3 ɋɟɣɫɦɨɥɨɝɢɹ 

 

ɋɟɣɫɦɨɥɨɝɢ Ɋɨɫɫɢɢ ɩɪɨɝɧɨɡɢɪɭɸɬ ɫɢɥɶɧɵɟ ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɜ ɩɟɪɢɨɞ ɫ 
2013-2036 ɝɨɞɨɜ, 7-10 ɛɚɥɥɨɜ. ȼɟɪɨɹɬɧɨɫɬɶ ɬɚɤɢɯ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 
50-60%, ɢ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ʉ ɫɨɠɚɥɟɧɢɸ, ɩɨɫɥɟɞɧɢɟ 20-25 ɥɟɬ 
ɜ Ⱦɚɝɟɫɬɚɧɟ ɧɟ ɩɪɨɜɨɞɢɥɨɫɶ ɞɟɬɚɥɶɧɨɝɨ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ – 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɠɢɞɚɟɦɵɯ ɫɟɣɫɦɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɚɠɧɟɣɲɢɯ 
ɧɚɪɨɞɧɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. ȿɞɢɧɫɬɜɟɧɧɨɟ, ɱɬɨ ɛɵɥɨ ɫɞɟɥɚɧɨ ɩɨɫɥɟ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹ 1970 ɝɨɞɚ, ɛɵɥɢ ɩɪɨɢɡɜɟɞɟɧɵ ɨɰɟɧɨɱɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɦɚɤɪɨɫɟɣɫɦɢɤɟ. 

 

1.4 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 
 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ, ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɪɚɫɯɨɞɵ ɜɨɞɵ 
(ɦ3/ɫ) ɜ ɫɬɜɨɪɟ Ƚɗɋ 
 
Ɍɚɛɥɢɰɚ 1.1 - ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ ɫ 1950-
1999 

Ƚɨɞɵ I II  III  IV  V VI VII VIII IX  X XI XII 
Q ɫɪ 
ɝɨɞ 

1950 20,8 34,9 37 41 81 85 120 92 26 22,9 24,4 32 51 

1951 6,0 8,1 43 48 98 140 160 119 35 34,2 10,2 27 61 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ƚɨɞɵ I II  III  IV  V VI VII VIII IX  X XI XII 

Q ɫɪ 
ɝɨɞ 

1952 14,7 22,9 33 34 87 116 152 127 43 25,3 19,9 31 59 

1953 19,7 24,0 36 37 114 126 149 116 39 36,4 19,0 31 62 

1954 10,6 12,5 15 21 72 98 133 92 24 5,7 5,5 24 43 

1955 4,3 8,7 14 25 72 114 134 108 25 5,7 9,8 28 46 

1956 21,1 23,5 32 33 76 114 144 114 33 32,9 29,9 31 57 

1957 30,6 31,6 35 35 85 115 150 117 35 17,9 12,7 29 58 

1958 18,3 23,5 39 46 90 126 143 114 31 18,9 25,3 30 59 

1959 13,4 23,0 43 43 83 118 130 110 28 23,5 19,5 26 55 

1960 6,3 9,6 17 23 69 83 113 90 23 8,3 14,6 24 40 

1961 21,0 25,6 34 31 76 118 147 114 35 19,2 11,3 28 55 

1962 24,5 38,1 67 83 190 197 183 140 58 50,1 42,9 35 92 

1963 18,4 27,8 33 35 81 103 150 122 31 22,6 6,8 27 55 

1964 20,3 23,8 40 47 98 108 153 119 35 25,7 16,6 30 60 

1965 15,8 23,1 31 32 169 150 138 114 29 14,7 11,3 28 63 

1966 9,0 21,8 31 34 130 112 159 118 36 18,3 13,6 23 59 

1967 23,8 27,3 34 40 88 123 136 115 38 34,4 35,8 29 60 

1968 21,0 24,1 34 34 89 126 148 122 62 37,3 44,1 31 64 

1969 21,3 34,4 33 37 85 112 136 115 31 37,3 26,2 33 58 

1970 25,4 33,3 37 48 178 151 173 140 35 50,8 39,5 38 79 

1971 18,8 22,7 31 39 100 114 137 123 40 37,1 42,3 30 61 

1972 23,5 24,0 32 41 91 103 140 110 29 17,8 35,8 31 57 

1973 13,8 9,2 16 66 118 191 147 117 30 28,9 25,2 29 66 

1974 14,7 22,9 34 33 184 180 142 117 39 39,9 49,3 29 74 

1975 16,7 8,7 11 18 71 99 131 109 23 17,9 16,3 27 46 

1976 20,4 23,6 34 42 153 170 151 121 32 23,5 34,6 33 70 

1977 16,3 22,4 41 46 96 131 154 121 38 31,6 56,3 26 65 

1978 21,0 24,0 34 33 149 139 148 117 35 27,9 11,1 53 66 

1979 21,5 24,0 45 43 133 158 164 125 38 27,3 23,5 31 69 

1980 21,0 35,7 46 86 205 182 183 137 59 48,2 37,9 37 90 

1981 31,7 32,6 50 88 200 192 196 147 66 59,3 46,7 46 96 

1982 30,9 31,6 36 66 137 120 159 126 44 42,4 35,8 35 72 

1983 7,1 19,6 37 70 152 132 156 120 36 39,4 50,6 32 71 

1984 32,2 23,6 40 59 131 130 151 117 34 21,2 15,2 29 65 

1985 25,8 24,9 41 35 107 123 156 119 39 30,6 30,6 30 64 

1986 22,7 24,0 30 31 79 112 161 123 38 30,9 24,1 30 59 

1987 19,7 23,6 33 53 142 187 153 118 34 25,5 20,6 27 70 

1988 16,0 16,9 39 41 109 113 138 106 26 16,7 3,9 30 55 

1989 19,7 24,3 35 62 123 115 157 122 37 35,8 27,5 29 66 

1990 20,0 23,7 33 48 96 97 132 117 29 17,4 25,6 28 56 

1991 21,4 21,8 33 54 103 114 147 111 30 27,4 40,3 40 62 

1992 20,4 24,1 34 49 90 135 141 117 34 29,5 20,4 31 60 

1993 19,7 21,3 23 57 114 109 150 118 32 32,9 15,4 29 60 

1994 18,0 28,9 33 32 76 91 148 120 36 26,6 8,6 27 54 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ƚɨɞɵ I II  III  IV  V VI VII VIII IX  X XI XII 

Q ɫɪ 
ɝɨɞ 

1995 19,4 22,8 31 24 134 142 141 109 26 12,0 15,7 31 59 

1996 19,3 24,1 35 35 124 126 141 132 40 21,6 25,1 26 62 

1997 29,5 30,6 37 47 152 144 137 120 43 46,6 22,7 38 71 

1998 28,1 25,1 35 58 108 120 156 134 46 39,5 48,4 31 69 

1999 20,8 30,0 44 47 87 103 158 127 40 31,0 28,7 30 62 
ɋɪ. 

ɦɧɨɝ
ɨɥɟɬ 

19,5 23,8 34,4 44,2 113,5 128,2 148,5 118,3 36,1 28,6 25,5 30,8 62,6 

 
Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɪ. Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ ɜ 

ɫɬɜɨɪɟ Ⱥɧɞɢɣɫɤɚɹ Ƚɗɋ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɤɪɢɜɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ZɇȻ = f(QɇȻ) ɡɚ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.2 - Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ZɇȻ = f(QɇȻ) ɡɚ ɥɟɬɧɢɣ ɩɟɪɢɨɞ 

Zɧɛ, ɦ Qɥ, ˏଷ/˔ 

846,00 206,63 
845,75 170,06 
845,50 131,44 
845,00 74,79 
844,50 32,91 
844,00 13,32 
843,00 0,00 

 

 
Ɋɢɫɭɧɨɤ 1.1 - Ʉɪɢɜɵɟ ɫɜɹɡɢ ɜ ɇȻ 
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Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ Ⱥɧɞɢɣɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 
ɜ ȼȻ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2, ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɟɟ ɩɨɫɬɪɨɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.3. 

 
Ɍɚɛɥɢɰɚ 1.3 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜ ȼȻ 

V, ɤɦ3 Zɜɛ, ɦ 

0,05 913,9638 
0,045 911,6553 
0,04 908,8266 
0,035 905,8621 
0,03 902,3723 
0,025 897,9194 
0,02 892,3094 
0,015 885,4530 
0,01 876,7934 
0,005 864,3022 

0 843,0425 
 

 
Ɋɢɫɭɧɨɤ 1.2 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜ ȼȻ 

 
1.5 ɇɚɯɨɠɞɟɧɢɟ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  

 

ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɩɪɢɜɢɞɟɧɢɹ ɪɹɞɨɜ, ɤ ɨɞɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɛɵɥɢ 
ɧɚɣɞɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ 

k90%ɦɟɠɟɧɢ=ͳ,Ͳ͵ 
k90%ɩɨɥɨɜɨɞɶɹ=Ͳ,ͻͳ 
k50%ɦɟɠɟɧɢ=ͳ,ͳ͵ 
k50%ɩɨɥɨɜɨɞɶɹ=Ͳ,͹͸ 
Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ 1971 ɝɨɞ, ɫɪɟɞɧɟɜɨɞɧɵɣ 1950 ɝɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɚɯ 1.4 ɢ 1.5.  
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Ɍɚɛɥɢɰɚ 1.4 - Ⱦɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞ 
P=90% 

I II  III  IV  V VI  VII VIII IX  X XI  XII 
Qɫɪ. 
ɝɨɞ 

1971 19 23 31 39 100 114 137 123 40 37 42 30 56 
1971(ɩɪ) 17 21 28 41 98 102 117 110 36 34 39 27 56 

 
Ɍɚɛɥɢɰɚ 1.5 - Ⱦɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  

Ƚɨɞ 
P=50% 

I II  III  IV  V VI  VII VIII IX  X XI  XII 
Qɫɪ. 
ɝɨɞ 

1950 20,8 34,9 37 41 79 82 119 90 26 22,9 24,4 32 50 
1950(ɩɪ) 16 27 28 32 90 93 135 102 20 17 19 24 50 

 

ɉɨɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ ɧɚ ɨɞɧɨɦ 
ɝɪɚɮɢɤɟ (ɪɢɫɭɧɨɤ 1.3). 

 

 
Ɋɢɫɭɧɨɤ 1.3 - Ƚɢɞɪɨɝɪɚɮ ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ 

 
Ɉɩɪɟɞɟɥɟɧɵ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ ɧɚ ɨɫɧɨɜɟ 

ɢɫɯɨɞɧɨɝɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ. ɗɬɢ ɝɨɞɚ ɹɜɥɹɸɬɫɹ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 
ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

1.6 Ɉɝɪɚɧɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɨ ȼХɄ ɢ ɩɨɬɟɪɢ 
 

Ɉɝɪɚɧɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɨ ȼɏɄ ɢ ɫɚɧɢɬɚɪɧɨɦɭ ɩɪɨɩɭɫɤɭ, ɚ ɬɚɤɠɟ ɩɨɬɟɪɢ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.6. 
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Ɍɚɛɥɢɰɚ 1.6 - Ɍɪɟɛɨɜɚɧɢɟ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ܳ, ˏଷ/˔ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ 

ȼɏɄ 41 41 41 41 41 41 41 41 41 41 41 41 
ɋɚɧ. ɩɨɩɭɫɤ 10 10 10 10 10 10 10 10 10 10 10 10 
Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ 1 1 1 2 5 6 7 6 2 1 2 1 

 
1.7 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ 

 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɜ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɟɣ ɪɟɲɟɬɤɟ, ɚ ɬɚɤɠɟ 

ɫɤɨɪɨɫɬɧɵɟ ɩɨɬɟɪɢ ɜ ɩɪɨɬɨɱɧɨɦ ɬɪɚɤɬɟ ɜ ɫɭɦɦɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɟ ∆ℎ = Ͳ,͹ ˏ 
ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɪɚɫɱɟɬɚ. 
 

1.8 ɗɧɟɪɝɨɫɢɫɬɟɦɚ 
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɈȾɍ ɘɝɚ, ɩɨ ɪɚɣɨɧɭ ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɧɚɯɨɞɢɬɫɹ ɜ Ⱦɚɝɟɫɬɚɧɫɤɨɟ ɊȾɍ. 

Ⱦɚɧɧɵɟ ɩɨ ɫɭɳɟɫɬɜɭɸɳɢɦ ɫɭɬɨɱɧɵɦ ɦɨɳɧɨɫɬɹɦ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜɡɹɬɵ 
ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɡɚ 15.01.2018 ɢ 16.07.2018, ɩɨɫɥɟ ɱɟɝɨ ɩɨ 
ɫɪɟɞɧɟɦɭ ɩɨɬɪɟɛɥɟɧɢɸ ɛɵɥ ɜɵɱɢɫɥɟɧ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ, ɩɪɢɧɹɬɵɣ ɜ 
ɩɨɫɥɟɞɫɬɜɢɢ ݇ʛ = ͳͷ,ʹͶ. Ɋɟɡɭɥɶɬɚɬ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 1.7. 

 
Ɍɚɛɥɢɰɚ 1.7 - ɉɥɚɧ ɩɨɬɪɟɛɥɟɧɢɹ ɈȾɍ ɢ ɊȾɍ ɡɚ 15.01.2018 ɢ 16.07.2018 

ȼɪɟɦɹ Ɇɫɤ 15.01.2018   16.07.2018 
ɈȾɍ ɊȾɍ ɈȾɍ ɊȾɍ 

0:00:00 13847 835 10414 683 
1:00:00 12725 791 9756 640 
2:00:00 12060 769 9392 616 
3:00:00 11722 759 9143 600 
4:00:00 11574 761 9064 595 
5:00:00 11605 766 8902 584 
6:00:00 11677 807 9046 594 
7:00:00 12298 892 9671 635 
8:00:00 13601 943 10707 703 
9:00:00 14364 991 11655 765 
10:00:00 15105 1013 12201 801 
11:00:00 15440 1009 12425 815 
12:00:00 15375 1005 12366 811 
13:00:00 15310 992 12386 813 
14:00:00 15111 988 12357 811 
15:00:00 15052 980 12404 814 
16:00:00 14931 991 12146 797 
17:00:00 15109 1001 12025 789 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.7 

ȼɪɟɦɹ Ɇɫɤ 
15.01.2018   16.07.2018 

ɈȾɍ ɊȾɍ ɈȾɍ ɊȾɍ 
18:00:00 15261 1041 11862 778 
19:00:00 15858 1036 11625 763 
20:00:00 15796 1024 11818 775 
21:00:00 15604 1004 12498 820 
22:00:00 15300 971 12021 789 
23:00:00 14805 909 11149 732 

 

 
Ɋɢɫɭɧɨɤ 1.4 - ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɊȾɍ, ɥɟɬɨ ɢ ɡɢɦɚ. 

 
1.9 ɉɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ (ɂɄɇ) 

 

ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (Ⱦɚɝɟɫɬɚɧɫɤɨɝɨ ɊȾɍ) ɫɬɪɨɹɬɫɹ 
ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɢ ɢɯ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ. 

ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ, ɚ ɬɚɤɠɟ ɂɄɇ ɞɥɹ ɞɜɭɯ ɩɟɪɢɨɞɨɜ: 
ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ, ɜɡɹɬɵɟ ɫ ɫɚɣɬɚ so-ups.ru. 

ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ ɫɨɜɦɟɳɚɸɬɫɹ ɫ ɢɧɬɟɝɪɚɥɶɧɵɦɢ 
ɤɪɢɜɵɦɢ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɨɫɹɦ ɜ ɨɞɧɨɦ ɦɚɫɲɬɚɛɟ. 

 
Ɍɚɛɥɢɰɚ 1.8 - Ɋɚɫɱɟɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɢɦɚ 

19 ɹɧɜɚɪɹ 2018 
Pɪɚɧ, Ɇȼɬ ∆P, Ɇȼɬ t, ɱ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ ∆Pɫɭɦ,   Ɇȼɬ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ 

1025 8,9 1 8,9 8,9 8,9 
1016 14,7 2 29,3 23,6 38,3 
1002 16,1 3 48,2 39,7 86,4 
986 6,3 4 25,0 45,9 111,4 
979 4,9 5 24,3 50,8 135,8 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 1.8 
Pɪɚɧ, Ɇȼɬ ∆P, Ɇȼɬ t, ɱ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ ∆Pɫɭɦ,   Ɇȼɬ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ 

974 3,6 6 21,7 54,4 157,5 
971 14,2 7 99,5 68,6 257,0 
957 1,2 8 9,5 69,8 266,4 
955 1,0 9 8,9 70,8 275,3 
954 0,7 10 6,6 71,4 281,9 
954 2,8 11 30,4 74,2 312,3 
951 3,4 12 40,3 77,6 352,6 
948 7,1 13 92,4 84,7 444,9 
941 31,6 14 443,0 116,3 888,0 
909 32,2 15 482,6 148,5 1370,5 
877 9,0 16 144,2 157,5 1514,7 
868 44,2 17 751,6 201,7 2266,3 
823 23,7 18 426,3 225,4 2692,6 
800 18,8 19 357,5 244,2 3050,1 
781 10,5 20 210,5 254,7 3260,7 
770 5,2 21 109,1 259,9 3369,8 
765 5,2 22 114,3 265,1 3484,1 
760 7,4 23 171,0 272,6 3655,1 
753 752,6 24 18063,2 1025,2 21718,3 

 

 

 

Ɋɢɫɭɧɨɤ 1.5 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ 
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Ɍɚɛɥɢɰɚ 1.9 - Ɋɚɫɱɟɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɡɢɦɚ 
19 ɢɸɥɹ 2018 

Pɪɚɧ, Ɇȼɬ ∆P, Ɇȼɬ t, ɱ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ ∆Pɫɭɦ,   Ɇȼɬ ∆ɗ, ɦɥɧ Ʉȼɬ∙ɱ 
852,3 5,5 1 5,5 5,5 5,5 
846,8 3,8 2 7,5 9,3 13,0 
843,0 5,1 3 15,4 14,4 28,4 
837,9 2,6 4 10,3 17,0 38,7 
835,3 1,0 5 4,9 18,0 43,6 
834,3 2,6 6 15,8 20,6 59,4 
831,7 11,2 7 78,3 31,8 137,7 
820,5 7,3 8 58,4 39,1 196,1 
813,2 8,3 9 74,6 47,4 270,7 
804,9 4,8 10 48,0 52,2 318,8 
800,1 4,9 11 53,6 57,0 372,3 
795,3 5,9 12 70,3 62,9 442,6 
789,4 11,1 13 143,7 73,9 586,3 
778,4 38,8 14 542,5 112,7 1128,8 
739,6 27,7 15 415,5 140,4 1544,2 
711,9 29,8 16 476,8 170,2 2021,1 
682,1 38,0 17 646,4 208,2 2667,5 
644,1 19,7 18 355,3 228,0 3022,8 
624,3 23,5 19 446,2 251,4 3469,0 
600,9 13,0 20 259,2 264,4 3728,2 
587,9 4,8 21 100,9 269,2 3829,1 
583,1 8,3 22 182,4 277,5 4011,4 
574,8 8,6 23 198,2 286,1 4209,7 
566,2 566,2 24 13588,4 852,3 17798,1 

 
 

 
Ɋɢɫɭɧɨɤ 1.6 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ 
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1.10 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
 

ɂ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɧɚɝɪɭɡɤɚ ɧɟɪɚɡɜɢɜɚɸɳɟɣɫɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙ cos (ሺ͵Ͳ° ∙ ݐ − ͳͷ°ሻ ∙ 𝜋ଵ଼଴˚),         (1.1) 

 
ɝɞɟ     t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 

a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ 
 
-ɞɥɹ ɫɥɭɱɚɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ: 
 ܽ = ௉̝೘ೌೣ+௉ˎ೘ೌೣଶ = ͻ͵Ͳ,               (1.2) 

 ܾ = ௉̝೘ೌೣ−௉ˎ೘ೌೣଶ = ͳͳͲ,            (1.3) 

 
-ɞɥɹ ɫɥɭɱɚɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ: 
 ܽ = ௉೎̝˓ˈˇ+௉ˎ˔˓ˈˇଶ = ͺ͵ͳ,                                                                                                     (1.4) 

 ܾ = ௉೎̝˓ˈˇ−௉ˎ˔˓ˈˇଶ = ͻͺ,                               (1.5) 

 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ 

ɩɪɢɜɟɞɟɧɵ ɜ Ɍɚɛɥɢɰɟ 1.10. Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢɜɟɞɟɧ ɧɚ Ɋɢɫɭɧɤɟ 1.7. 

 
Ɍɚɛɥɢɰɚ 1.10 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 

Ɇɟɫɹɰ Pt (ɦɚɤɫɢɦɚɥɶɧɨɟ) Pt(ɫɪɟɞɧɟɟ) 
1 1037 925 
2 1008 900 
3 959 856 
4 902 806 
5 852 762 
6 824 736 
7 824 736 
8 852 762 
9 902 805 
10 959 856 
11 1008 900 
12 1037 925 
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Ɋɢɫɭɧɨɤ 1.7 - Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

1.11 ȼɨɞɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 

ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱёɬ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ Ƚɗɋ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɩɨ  ɛɚɥɚɧɫɭ ɷɧɟɪɝɢɢ. 
Ɋɚɫɱёɬ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
1.11-1.13. Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.8. 

 
Ɍɚɛɥɢɰɚ 1.11 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 
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I II III IV V VI VII VIII IX X XI XII

Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ

ɋɪɟɞɧɹɹ 
ɧɚɝɪɭɡɤɚ

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Q, ɛɵɬ 
90%, ˏଷ/˔ 

17 27 28 41 103 117 141 126 36 28 39 27 

Q, ɢɫɩɚɪ, ˏଷ/˔ 
1 1 1 2 5 6 7 6 2 1 2 1 

Q ɮɢɥɶɬɪ,  ˏଷ/˔ 
1 1 1 1 1 1 1 1 1 1 1 1 

Q ɥɟɞ, ˏଷ/˔ 
0 0 0 0 0 0 0 0 0 0 0 0 

ɒɥɸɡ 0 0 0 0 0 0 0 0 0 0 0 0 

Q ɫɭɦɦ, ˏଷ/˔ 
2 3 3 3 6 7 8 8 3 3 3 3 

Q ɜɯˍ, ˏଷ/˔ 
41 41 41 41 41 41 41 41 41 41 41 41 

Q ɩɨɥɟɡ,  ˏଷ/˔ 
15 24 26 37 97 110 133 119 33 25 35 24 

Z ɜɛ, ɦ 913 913 913 913 913 913 913 913 913 913 913 913 

Z ɧɛ, ɦ 844 844 844 844 845 845 846 845 844 844 844 844 

ɇɚɩɨɪ,  ɦ 68 68 68 68 67 67 67 67 68 68 68 68 
N ɝɚɪ, 
Ɇȼɬ 9 14 15 22 57 65 78 70 20 15 21 15 
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Ɍɚɛɥɢɰɚ 1.12 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Qɜɯɤ, ˏଷ/  ̝ 41 41 41 41 41 41 41 41 41 41 41 41 

Z ɜɛ, ɦ 913 913 913 913 913 913 913 913 913 913 913 913 

Z ɧɛ, ɦ 843 843 843 843 843 843 843 843 843 843 843 843 

ɇɚɩɨɪ, ɦ 70 70 70 70 70 70 70 70 70 70 70 70 

N ɜɯɤ, Ɇȼɬ 25 25 25 25 25 25 25 25 25 25 25 25 

 
Ɍɚɛɥɢɰɚ 1.13 - Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

N ɛɵɬ, Ɇȼɬ 
9 14 15 22 57 65 78 70 20 15 21 15 

N ɜɯɤ, Ɇȼɬ 
25 25 25 25 25 25 25 25 25 25 25 25 

N ɫɭɳ. 
Ƚɗɋ, Ɇȼɬ 42 39 35 32 30 28 28 30 32 35 39 42 

N ɫɢɫɬ, 
Ɇȼɬ 849 822 780 727 650 618 605 637 728 781 815 843 

N ɤɚɫɤ, 
Ɇȼɬ 925 900 856 806 762 736 736 762 805 856 900 925 

 

 
Ɋɢɫɭɧɨɤ 1.8 - Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
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1.12 ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ 
 

ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɹɜɥɹɟɬɫɹ ɨɬɩɪɚɜɧɨɣ ɬɨɱɤɨɣ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɪɚɛɨɬɤɢ ɩɨ ɹɧɜɚɪɸ ɦɟɫɹɰɭ. Ɍɨ ɟɫɬɶ, ɷɬɨ 
ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɜ ɱɚɫ ɫ ɧɚɢɛɨɥɶɲɢɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɞɪɭɝɢɯ ɦɟɫɹɰɚɯ ɝɨɞɚ 
ɧɟ ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɨ ɹɧɜɚɪɸ. ɉɪɨɢɡɜɨɞɢɦ ɫɪɚɛɨɬɤɭ 
ɜɩɢɫɵɜɚɹ ɬɪɟɭɝɨɥɶɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ 
ɧɚɝɪɭɡɤɢ, ɪɚɫɩɪɟɞɟɥɹɹ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ ɜ ɩɢɤɨɜɭɸ ɢ ɛɚɡɨɜɭɸ ɱɚɫɬɢ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

ɋɱɢɬɚɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɩɨ ɮɨɪɦɭɥɟ: 
 N˓ˈˊː˃ˆ˓ = Ͳ,Ͳ͵ ∙ ܲ˓ ˃˄ = Ͳ,Ͳ͵ ∙ Ͷͳ = ͳ,ʹ͵ ʛʑ ;̞                                            (1.6) 
 
ɇɚɣɞɟɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ: 
 ˖ܰ˔˕.ʒЭʠ = ˅ܰы˕.ʒЭʠ + ˓ܰˈˊʒЭʠ = Ͷͳ + ͳ,ʹ͵ = Ͷʹ,ʹ͵ ʛʑ˕;                                   (1.7) 

 
1.13 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɦɟɫɹɰɟ 
 

Ɋɚɫɱɟɬ ɪɚɛɨɬɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɦɟɬɨɞɨɦ 
ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɫɪɟɞɧɟɱɚɫɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. Ɉɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ 
ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱёɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ɗɬɨ 
ɭɫɥɨɜɢɟ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɣ ɩɨɥɟɡɧɨɣ ёɦɤɨɫɬɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɋɨɝɥɚɫɧɨ ɪɚɫɱɟɬɨɜ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɫɟɯ ɦɟɫɹɰɟɜ, ɜɵɹɜɥɟɧ ɦɟɫɹɰ 
(ɧɨɹɛɪɶ), ɜ ɤɨɬɨɪɨɦ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɛɨɥɶɲɢɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɍɚɛɥɢɰɚ 
ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɦɟɫɹɰɟ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.9. 
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Ɋɢɫɭɧɨɤ 1.9 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 
1.14 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɛɟɪɟɦ ɜɵɪɚɛɨɬɤɭ ɡɚ ɬɢɩɢɱɧɵɟ 
ɫɭɬɤɢ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɢ ɭɦɧɨɠɚɟɦ ɫɭɬɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɧɚ ɱɢɫɥɨ ɞɧɟɣ ɜ 
ɦɟɫɹɰɟ, ɧɚɯɨɞɢɦ ɜɵɪɚɛɨɬɤɭ ɡɚ ɦɟɫɹɰ, ɩɨɬɨɦ ɧɚɯɨɞɢɦ ɫɪɟɞɧɸɸ ɡɚ ɝɨɞ 
ɜɵɪɚɛɨɬɤɭ, ɫɤɥɚɞɵɜɚɹ ɤɚɠɞɨɟ ɡɧɚɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ ɜ ɝɨɞɭ. 
Ɋɟɡɭɥɶɬɚɬ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 1.14. 

 
Ɍɚɛɥɢɰɚ 1.14 - Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ 

Ɇɟɫɹɰ ɗɫɭɬ, ɦɥɧ ɤȼɬ·ɱ ɗɦɟɫ, ɦɥɧ ɤȼɬ·ɱ ɗɫɪ.ɦɧ, ɦɥɧ ɤȼɬ·ɱ 

əɧɜɚɪɶ 0,250 7,736 

305 

Ɏɟɜɪɚɥɶ 0,396 12,286 
Ɇɚɪɬ 0,411 12,741 

Ⱥɩɪɟɥɶ 0,602 18,656 
Ɇɚɣ 1,438 44,593 

ɂɸɧɶ 1,497 46,413 
ɂɸɥɶ 1,717 53,239 

Ⱥɜɝɭɫɬ 1,615 50,053 
ɋɟɧɬɹɛɪɶ 0,528 16,381 
Ɉɤɬɹɛɪɶ 0,411 12,741 
ɇɨɹɛɪɶ 0,572 17,746 
Ⱦɟɤɚɛɪɶ 0,396 12,286 

 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɨ ɪɚɛɨɱɢɦ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɜɟɞёɧɧɵɣ ɧɚ 

ɪɢɫɭɧɤɟ 1.10, ɩɨɤɚɡɵɜɚɟɬ ɧɟɛɨɥɶɲɨɟ ɤɨɥɟɛɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɪɹɞɤɚ Ͳ,ʹ͹ ˏ. 
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Ɋɢɫɭɧɨɤ 1.10 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɨ ɪɚɛɨɱɢɦ ɦɨɳɧɨɫɬɹɦ 

 
1.15 ɉɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ 

 
Ⱦɚɥɶɧɟɣɲɢɦ ɲɚɝɨɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɵɣ ɫɬɪɨɢɬɫɹ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ 
ɧɚɝɪɭɡɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ. Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1.15, ɝɪɚɮɢɤ 
ɧɚ ɪɢɫɭɧɤɟ 1.11. 
 
Ɍɚɛɥɢɰɚ 1.15 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 

ɋɢɫɬɟɦɚ 
ɋɭɳɟɫɬɜɭɸɳɚɹ 

Ƚɗɋ 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ 

Ƚɗɋ Ɍɗɋ 

P max N ɧ.ɪ N ɚ.ɪ 
N 

ɪɚɛ 
N 

ɧ.ɪ 
N 

ɪɟɦ 
N ɪɚɛ. 
max 

N 
ɧ.ɪ 

N 
ɪɟɦ 

Nɪɚɛ. 
max N ɚ.ɪ 

N 
ɪɟɦ 

N 
ɧ.ɪ 

1037 31 73 20 1   41 1,23   976 68  29 
1008 30 71 18 1   40 1   950 66   28 
959 29 67 17 1   33 1   909 64   27 
902 27 63 15 0   38 1   849 59   25 
852 26 60 14 0   40 1   798 56 30 24 
824 25 58 13 0   40 1   770 54 61 23 
824 25 58 13 0   41 1   769 54 61 23 
852 26 60 14 0   41 1   797 56 30 24 
902 27 63 15 0   20 1   866 61   26 
959 29 67 17 1 3 22 1   920 64   28 
1008 30 71 18 1   25 1 7 965 68   29 
1037 31 73 20 1   40 1   977 68   29 
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Ɋɢɫɭɧɨɤ 1.11 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 

1.16 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɢɥɢ 
ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɧɰɢɢ.  

ɋɥɟɜɚ ɧɚɧɨɫɢɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ – ɷɬɨ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ, ɪɚɜɧɵɣ Qɫаɧ.ɩɨɩ.=10 ɦ3/ɫ, ɫɩɪɚɜɚ – 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢ ɝɟɧɟɪɚɬɨɪɭ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ 
ɜɵɞɚɜɚɬɶɫɹ ɫɬɚɧɰɢɟɣ ɩɪɢ ɪɚɫɱёɬɧɨɦ ɧɚɩɨɪɟ ɢ ɜɫɟɯ ɧɚɩɨɪɚɯ, ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ.  

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɨɥɹ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.16. 
ɋɚɦɨ ɪɚɛɨɱɟɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.12. 
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Ɍɚɛɥɢɰɚ 1.16 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɧɛ  

ɧɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɥɢɧɢɹ ɨɝɪ. ɩɨ 
ɪɚɫɱёɬɧɨɣ 

Nɭɫɬ 

ɥɢɧɢɹ ɨɝɪ. ɩɨ 
ɩɪɨɩ.ɫɩɨɫɨɛɧ.

Ƚɗɋ 

ɥɢɧɢɹ ɨɝɪ. ɩɨ 
Qɫɚɧ.ɩɨɩɭɫɤ 

Qɧɛ 
Zɧɛ, 
ɥɟɬɨ ɇ ɧɩɭ ɇ ɭɦɨ 

Hzɜɛ
1(ɪ) H Q H Q H Q 

0 843 69,5 69,2 69,4 68,90 67,6 68,74 67,78 0 10 

15 843,16 69,3 69,1 69,2 68,89 67,6 68,72 67,77 25 10 

25 843,25 69,2 69,0 69,1 68,87 67,7 68,71 67,76 35 10 
35 843,35 69,1 68,9 69,0 68,86 67,7 68,69 67,75 45 10 

45 843,43 69,1 68,8 68,9 68,84 67,7 68,68 67,75 55 10 

55 843,51 69,0 68,7 68,8 68,83 67,7 68,66 67,74 65 10 

65 843,59 68,9 68,6 68,8 68,81 67,7 68,65 67,73 75 10 
75 843,66 68,8 68,6 68,7 68,80 67,7 68,63 67,72 85 10 
85 843,73 68,8 68,5 68,6 68,78 67,7 68,62 67,72 95 10 

105 843,85 68,6 68,4 68,5 68,77 67,8 68,60 67,71 105 10 
120 843,93 68,6 68,3 68,4 68,75 67,8 68,59 67,70 115 10 
130 843,98 68,5 68,2 68,4 68,74 67,8 68,57 67,69 125 10 

 

Ɋɢɫɭɧɨɤ 1.12 - Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
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Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɫɚɧ.ɩ-ɤɭ

Hmax =69,39 ɦ

Hɪɚɫɱ = 68,78 ɦ

Hmin = 68,60ɦ
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2 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

2.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɨɜ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɦɚɬɟɪɢɚɥɚɦ 

ɩɨɞɛɢɪɚɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɩɪɢ ɷɬɨɦ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɯ ɭɫɥɨɜɢɣ: 

 
௠௔௫ܪ (1 ൑  ɬ.ɟ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ,.ˇˈ˓˒ܪ

ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ, 
2) Ɉɬɧɨɲɟɧɢɟ ு೘𝑖೙ு೘ೌೣ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɜ 

ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 
3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ ɩɪɢ 

ɭɱɟɬɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 
 
Ⱦɚɥɟɟ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ (Ɍɚɛɥɢɰɚ 2.1) ɫ ɜɵɛɪɚɧɧɵɦɢ ɬɢɩɚɦɢ 

ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɢɯ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɜɵɲɟɫɤɚɡɚɧɧɵɯ ɭɫɥɨɜɢɣ. 
 
Ɍɚɛɥɢɰɚ 2.1 - ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅȾ70-B60 ɊɈ75-ȼ 
ɇɩɪɟɞ, ɦ 70 75 

ɇmin/Hmax 0,5 0,6 
n'Iopt, ɦɢɧ-1 107 83 
Q'Iopt, ɥ/ɫ 1020 1020 𝜂ˏopt 0,907 0,920 
QI max, ɥ/ɫ 1600 1200 
D'1 m, ɦ 0,345 0,46 
Hɦɨɞ, ɦ 6 4 
tɦɨɞ, 0ɋ 7 20 

Ȟɦɨɞ·10-6, ɦ2/ɫ 4 2 
 
2.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

 
Ɂɚɞɚɥɢ ɪɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɨɜ D1 ɢ ɞɥɹ ɤɚɠɞɨɝɨ ɞɢɚɦɟɬɪɚ 

ɪɚɫɫɱɢɬɚɥɢ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ:  
 Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ 
  ܰ௔ = ͻ,ͺͳ · ܳூ˓′ · 𝐷ଵଶ · ˓ܪ√ · 𝜂˕ ∙ 𝜂ˆ ,                                                             (2.1) 

 
ɝɞɟ    Q'Iɪ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 𝜂˕ - ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
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𝜂ˆ - ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɦ 𝜂ˆ=0,97 
 

 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 
  𝜂˕ = ͳ − ሺͳ − 𝜂ˏሻ (ሺͳ − 𝜀ሻ + 𝜀√஽భˏˑˇ஽భఱ ∙ √ுˏˑˇʜ˓భబ ∙ √ ఔːఔˏˑˇఱ )                            (2.2) 

 
ɝɞɟ    𝜂ˏ - ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

D1ɦɨɞ - ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɦɨɞ - ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
D1 - ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɇɪ - ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 
Ȟɧ, Ȟɦɨɞ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; Ȟɧ ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɜ ɝɨɞɭ 10°ɋ ɫɨɫɬɚɜɥɹɟɬ 
1,3·10-6 ɦ2/ɫ; 𝜀 - ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75). 

 Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 
 ܼ′˃ˆ˓ = ே˖˔˕ே˃ˆ˓                                                                                                 (2.3) 

 
ɝɞɟ     Nɭɫɬ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =42000 ɤȼɬ) 

Na - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
 ɉɨɩɪɚɜɤɚ ɄɉȾ 
 ∆ଵ= 𝜂ː𝜂ˏ                                                                                                          (2.4) 

 
 ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ) 
 ݊′ = ௡𝐼˓′ √𝛥భ∙ʜ˓஽భ                                                                                              (2.5) 

 
n'Iɪ - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ 

ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 
 ɉɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ 

 ݊ூ௠௔௫′ = ௡˔ˋː˘஽భሺ∆భு೘𝑖೙ሻబ.ఱ                                                                             (2.6) 
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݊ூ˓˃˔˚′ = ௡˔ˋː˘஽భ(∆భு˓)బ.ఱ                                                                                         (2.7) 

 ݊ூ௠𝑖௡′ = ௡˔ˋː˘஽భሺ∆భு೘ೌೣሻబ.ఱ                                                                                     (2.8) 

 
 ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 
 ܳ′௣ ∙ 𝜂˕ = ேೌଽ,଼ଵ∙஽భమ∙ு𝑝భ,ఱ∙𝜂ˆ˔˓                                                                            (2.9) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′௣ ∙ 𝜂˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ 
ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ. 

 
 ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 

 ܳ′௣ ∙ 𝜂˕ = ேೌଽ,଼ଵ∙஽భమ∙ு೘ೌೣభ,ఱ ∙𝜂ˆ˔˓                                                                        (2.10) 

 
 ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ 

 ܳ′˓ = ொ೘𝑖೙௡∙஽భమ∙√ு೘𝑖೙∙𝛥                                                                                    (2.11) 

 ܳ′˓ = ொ೘𝑖೙௡∙஽భమ∙√ு೘ೌೣ∙𝛥                                                                                    (2.12) 

 
Ɂɚɬɟɦ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɚɧɨɫɹɬɫɹ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɜɵɲɟɫɤɚɡɚɧɧɨɣ  ɮɨɪɦɭɥɟ, ɚ ɬɚɤ ɠɟ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɯɨɞɚɦ. Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ. 

 
Ɍɚɛɥɢɰɚ 2.2 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ70-ȼ-60-34,5 

D1,ɦ 1,6 1,8 1,9 2 2,12 
ɄɉȾ ɬɭɪɛ 0,925 0,926 0,927 0,927 0,928 
N`ɚɝɪ Ɇȼɬ 20,342 25,746 28,686 31,785 35,714 

Za` 2,015 1,592 1,429 1,290 1,148 
Za 2 2 2 2 2 

Nɚɝɪ Ɇȼɬ 20,500 20,500 20,500 20,500 20,500 
m(∆1) 1,046 1,047 1,047 1,048 1,049 
n c  ̀ 567,1 504,4 478,0 454,2 428,6 

n cɢɧ. 600,00 500,00 500,00 428,60 428,60 
n1`Hmax 113,3 106,2 112,1 101,1 107,1 

n1`Hp 113,2 106,1 111,9 101,0 107,0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2. 
D1,ɦ 1,6 1,8 1,9 2 2,12 

n1`Hmin 112,7 105,6 111,4 100,5 106,5 
Q1*ƞɪ 1,617 1,278 1,147 1,035 0,921 

Q1*ƞmax 1,596 1,261 1,132 1,021 0,909 
Q max 1550,022 1223,981 1098,237 990,910 881,657 
Q min 1558,921 1231,008 1104,542 996,599 886,719 

 
Ɍɚɛɥɢɰɚ 2.3 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75-ȼ-46  

D1,ɦ 1,6 1,8 1,9 2 2,12 
ɄɉȾ ɬɭɪɛ 0,917 0,918 0,919 0,919 0,920 
N`ɚɝɪ Ɇȼɬ 14,819 18,755 20,896 23,154 26,016 

Za` 2,767 2,186 1,962 1,771 1,576 
Za 3 2 2 2 2 

Nɚɝɪ Ɇȼɬ 13,667 20,500 20,500 20,500 20,500 
m(∆1) 1,050 1,051 1,052 1,053 1,053 

nc` 440,9 392,1 371,6 353,1 333,2 
n cɢɧ. 428,60 375,00 375,00 333,30 333,30 

n1`Hmax 80,8 79,5 83,9 78,4 83,1 
n1`Hp 80,7 79,4 83,8 78,3 83,0 

n1`Hmin 80,3 79,0 83,4 78,0 82,6 
Q1*ƞɪ 1,093 1,295 1,162 1,049 0,934 

Q1*ƞmax 1,078 1,278 1,147 1,035 0,921 
Q max 251,690 298,098 267,464 241,317 214,703 
Q min 253,135 299,810 269,000 242,703 215,936 

 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱɟɬɚ ɝɢɞɪɨɬɭɪɛɢɧɭ ɊɈ75-ȼ-46 ɧɟ ɩɪɢɧɹɥɢ, ɬɚɤ ɤɚɤ 

ɨɧɚ ɧɟ ɩɪɨɲɥɚ ɨɩɪɟɞɟɥɟɧɢɟ ɡɨɧɵ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ, ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɚɯɨɞɢɬɫɹ 
ɡɚ ɨɩɬɢɦɚɥɶɧɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ. Ⱦɚɥɟɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅȾ70-ȼ-60-
34,5. ɉɪɢ ɷɬɨɦ ɞɢɚɦɟɬɪɟ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɜɯɨɞɢɬ ɜ ɡɨɧɭ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɉɪɢɥɨɠɟɧɢɟ Ȼ. 
 

2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɝɢɞɪɨɬɭɪɛɢɧɵ. 

 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
.ˍ.˓ܼߘ  = ܼː˄ሺܳː˄ሻ +  ௦                                                                           (2.13)ܪ
 

ɝɞɟ,  ܼː˄ሺܳː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 
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Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ 
ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ 
ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

 ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmax ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ Hɪ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 
 ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ Hmin ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɲɥɢ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ  = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ∆ܼ˘.˒ˎ                                        (2.14) 

 𝜎 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  

ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ); ∆ܼ˘ ˒ˎ – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɊɈ ɂ ɉɅȾ ɪɚɜɧɚ  ஻బː ଶ . 

 𝐵଴ ː = 𝐵଴ˏ ∙ ஽భ ː ஽భ  ɦ,                                                                                      (2.15) 

ɝɞɟ -  𝐵଴ˏ ɢ D1 ɦ – ɭɤɚɡɚɧɵ ɧɚ Ƚɍɏ. 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɜ ɬɪɟɯ ɫɥɭɱɚɹɯ: 
ɉɪɢ ɇmin: 
௦ܪ  = ͳͲ,͵͵ − ሺ଼ସଷ,ଵଶሻଽ଴଴ − Ͳ,ʹ͵ ∙ ͸ͺ,͹ͺ − ͳ,ͷ + Ͳ,͵ͻͻ = −͵,ͷ͵ ˏ; 

 
ɉɪɢ Hɪ: 
௦ܪ  = ͳͲ,͵͵ − ሺ଼ସଷ,ଵଶሻଽ଴଴ − Ͳ,ʹ͵ ∙ ͸ͺ,ͻͳ − ͳ,ͷ + Ͳ,͵ͻͻ = −͵,ͷ͸ ˏ; 

 
ɉɪɢ Hmax: 
௦ܪ  = ͳͲ,͵͵ − ሺ଼ସଷ,ଵଶሻଽ଴଴ − Ͳ,ʹ͵ ∙ ͸ͻ,ʹ − ͳ,ͷ + Ͳ,͵ͻͻ = −͵,͸ʹ ˏ; 

 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ. 
Ɋɚɫɫɱɢɬɚɥɢ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 

ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨ ɮɨɪɦɭɥɟ 
2.13. 

 
.ˍ.˓ܼߘ  = ͺͶ͵,ͳʹ + ሺ−͵,ͷ͵ሻ = ͺ͵ͻ,ͷͻˏ. 
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.ˍ.˓ܼߘ  = ͺͶ͵,ͳʹ + ሺ−͵,ͷ͸ሻ = ͺ͵ͻ,ͷ͸ˏ. 
 
.ˍ.˓ܼߘ  = ͺͶ͵,ͳʹ + ሺ−͵,͸ʹሻ = ͺ͵ͻ,Ͷͻˏ. 
 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɥɢ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɹɥɢ ɤ 

ɭɫɬɚɧɨɜɤɟ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅȾ70-ȼ-60-212, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ, ɚ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ 
ɫɚɦɨɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ ɫɥɭɱɚɟ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ 
ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚ ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ ɪɟɠɢɦɚɯ. 
 

2.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɨɛɪɚɥɢ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ, 
ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 

ȼ ɤɧɢɝɟ “Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ” ɩɨɞ ɪɟɞɚɤɰɢɟɣ Ⱦ.ɋ.ɓɚɜɟɥɟɜɚ, ɜ ɝɥɚɜɟ «15.8 
Ʉɨɧɫɬɪɭɤɰɢɢ ɤɪɭɩɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ» ɨɩɪɟɞɟɥɢɥɢ ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 
15.2 – 15.3 ɩɨ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ɗɬɢɦ 
ɩɟɪɟɱɧɹɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-425/135-14  

Ɂɞɟɫɶ ɠɟ ɢ ɨɩɪɟɞɟɥɢɥɢ ɬɢɩ ɢɫɩɨɥɧɟɧɢɹ ɢ ɟɝɨ ɤɨɦɩɨɧɨɜɤɚ. ȼ 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɜɚɪɢɚɧɬɟ, ɝɟɧɟɪɚɬɨɪ ɡɨɧɬɢɱɧɨɝɨ ɬɢɩɚ. 
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3 Хɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɪɚɫɫɱɢɬɚɥɢ ɢ ɩɨɫɬɪɨɢɥɢ ɡɚɜɢɫɢɦɨɫɬɢ 𝜂 =𝑓ሺܰሻ, ௦̌ܪ ˑ˒ = 𝑓ሺܰሻ ˋ ܳ = 𝑓ሺܰሻ ɩɪɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ݊˔ˋː˘ ɞɥɹ 

ɱɟɬɵɪɟɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ (ܪ௠௔௫ , ˓˔ܪ  , ˓ܪ ,  .(௠𝑖௡ܪ
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܪ˔˓ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɮɨɪɦɭɥɨɣ: 
˓˔ܪ  = ு೘ೌೣ+ு˓ଶ ,                                                                                        (3.1) 

 
 ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ ሺܪ௠௔௫ − ሻ˓ܪ > ሺܪ˓ −  .௠𝑖௡ሻܪ
 

˓˔ܪ            = ଺ଽ,ଷଽ+଺଼,଻଼ଶ = ͻ͸,Ͳͻ ɦ. 
 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɧɚ ɨɫɧɨɜɚɧɢɢ ɍɏ ɜɵɛɪɚɧɧɨɣ ɦɨɞɟɥɢ. Ⱦɚɧɧɵɟ 

ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɬɚɛɥɢɰɵ 3.1 – 3.4 
 

Ɍɚɛɥɢɰɚ 3.1 - Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ Hmin 

 
Ɍɚɛɥɢɰɚ 3.2 - Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ Hɫɪ 

 
 

Ɇɨɞɟɥɶ n1=107,1(ɨɛ/ɦɢɧ) ɇɚɬɭɪɚ ɇɦɢɧ=68,6ɦ; kQ=38,34; kN=8,8 . 

ηɦ 
Q1, 
ɦ3/ɫ σ ηɦσ 

Q1σ, 
ɦ3/ɫ ηɧ Q, ɦ3/ɫ N, ɤȼɬ ɇɞɨɩs, ɦ Nσ, ɤȼɬ 

0,885 0,60 0,10 0,891 0,65 0,906 22,81 14663,75 1,432622 5,06 
0,890 0,63 0,15 0,902 0,82 0,911 24,15 15580,58 -1,99738 6,51 
0,900 0,74 0,20 0,905 0,96 0,921 28,18 18324,32 -5,42738 7,65 
0,907 1,01 0,25 0,906 1,06 0,928 38,72 25160,57 -8,85738 8,45 
0,900 1,31 0,30 0,904 1,16 0,921 50,03 32091,64 -12,2874 9,18 
0,890 1,49 0,35 0,907 1,26 0,911 56,93 36173,03 -15,7174 10,01 
0,888 1,68 0,40 0,898 1,34 0,906 60,75 38062,85 -19,1474 10,59 

Ɇɨɞɟɥɶ n1=106,76,(ɨɛ/ɦɢɧ) ɇɚɬɭɪɚ ɇɫɪ=69,09ɦ; kQ=38,34; kN=8,8 . 

ηɦ 
Q1, 
ɦ3/ɫ σ ηɦσ 

Q1σ, 
ɦ3/ɫ ηɧ Q, ɦ3/ɫ N, ɤȼɬ ɇɞɨɩs, ɦ Nσ, ɤȼɬ 

0,885 0,60 0,10 0,890 0,65 0,906 23,00 14036,21 1,383622 5,05 

0,890 0,64 0,15 0,902 0,82 0,911 24,54 14992,81 -2,07088 6,51 
0,900 0,74 0,20 0,905 0,96 0,921 28,37 17650,78 -5,52538 7,65 
0,907 1,01 0,25 0,906 1,06 0,928 38,72 24504,60 -8,97988 8,45 
0,900 1,31 0,30 0,903 1,16 0,921 50,03 31530,06 -12,4344 9,22 
0,890 1,50 0,35 0,906 1,26 0,911 57,31 35773,94 -15,8889 10,04 
0,886 1,70 0,40 0,898 1,35 0,906 61,28 37427,67 -19,3434 10,63 
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Ɍɚɛɥɢɰɚ 3.3 - Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ Hɪɚɫɱ 
Ɇɨɞɟɥɶ n1=107(ɨɛ/ɦɢɧ) ɇɚɬɭɪɚ ɇɪɚɫɱ=68,78; kQ=38,34; kN=8,8 . 

ηɦ 
Q1, 
ɦ3/ɫ σ ηɦσ 

Q1σ, 
ɦ3/ɫ ηɧ Q, ɦ3/ɫ N, ɤȼɬ ɇɞɨɩs, ɦ Nσ, ɤȼɬ 

0,885 0,60 0,10 0,891 0,65 0,906 22,81 13219,02 1,414622 5,06 
0,890 0,63 0,15 0,902 0,82 0,911 24,15 14141,00 -2,02438 6,51 
0,900 0,74 0,20 0,905 0,96 0,921 28,18 16861,35 -5,46338 7,65 
0,907 1,01 0,25 0,906 1,06 0,928 38,72 23735,93 -8,90238 8,45 
0,900 1,31 0,30 0,904 1,16 0,921 50,03 30715,54 -12,3414 9,18 
0,890 1,49 0,35 0,907 1,26 0,911 56,93 34675,41 -15,7804 10,01 
0,888 1,68 0,40 0,898 1,34 0,905 60,98 36098,25 -19,2194 10,59 

 
Ɍɚɛɥɢɰɚ 3.4 - Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɥɹ Hmax 

 
ɋɬɪɨɢɦ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ 𝜂 = 𝑓ሺܰሻ, ௦̌ܪ ˑ˒ = 𝑓ሺܰሻ ˋ ܳ = 𝑓ሺܰሻ ɞɥɹ 

ɤɚɠɞɨɝɨ ɢɡ ɧɚɩɨɪɨɜ. 
1) 𝜂 = 𝑓ሺܰሻ – ɡɚɜɢɫɢɦɨɫɬɶ ɄɉȾ ɨɬ ɦɨɳɧɨɫɬɢ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

 

 
Ɋɢɫɭɧɨɤ 3.1 - Ɂɚɜɢɫɢɦɨɫɬɶ ɄɉȾ ɨɬ ɦɨɳɧɨɫɬɢ 
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Ɇɨɞɟɥɶ n1=106,5 (ɨɛ/ɦɢɧ) ɇɚɬɭɪɚ ɇɦɚɯ=69,39ɦ; kQ=38,34; kN=8,8 . 

ηɦ 
Q1, 
ɦ3/ɫ σ ηɦσ 

Q1σ, 
ɦ3/ɫ ηɧ Q, ɦ3/ɫ N, ɤȼɬ ɇɞɨɩs, ɦ Nσ, ɤȼɬ 

0,885 0,60 0,10 0,890 0,65 0,906 23,00 15530,18 1,353622 5,05 
0,890 0,64 0,15 0,902 0,82 0,911 24,54 16589,59 -2,11588 6,51 
0,900 0,74 0,20 0,905 0,96 0,921 28,37 19224,43 -5,58538 7,65 
0,907 1,01 0,25 0,906 1,06 0,928 36,62 25067,18 -8,55488 8,45 
0,900 1,31 0,30 0,903 1,16 0,921 50,03 33138,84 -12,5244 9,22 

0,890 1,50 0,35 0,906 1,26 0,911 57,31 37480,56 -15,9939 10,04 

0,886 1,70 0,40 0,898 1,35 0,907 60,68 39094,15 -19,4634 10,63 
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௦̌ܪ (2 ˑ˒ = 𝑓ሺܰሻ - ɡɚɜɢɫɢɦɨɫɬɶ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɬ ɦɨɳɧɨɫɬɢ ɧɚ 

ɪɢɫɭɧɤɟ 3.2. 
 

 
Ɋɢɫɭɧɨɤ 3.2 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɬ ɦɨɳɧɨɫɬɢ 

 
 

3) ܳ = 𝑓ሺܰሻ  – ɡɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɨɬ ɦɨɳɧɨɫɬɢ ɧɚ ɪɢɫɭɧɤɟ 3.3. 
 

 
Ɋɢɫɭɧɨɤ 3.3 - Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɨɬ ɦɨɳɧɨɫɬɢ ɧɚ ɪɢɫɭɧɤɟ 
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3.2 ɉɨɫɬɪɨɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȽɌ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɩɨɪɧɨ – ɦɨɳɧɨɫɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ, ɢɫɩɨɥɶɡɨɜɚɥɢ ɪɚɛɨɱɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɚ ɬɚɤɠɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɤɪɵɬɢɣ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɬɚɛɥɢɰɚ 
3.5. ɉɪɢɥɨɠɟɧɢɟ ȼ.  

 
Ɍɚɛɥɢɰɚ 3.5 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɤɪɵɬɢɹ ɇȺ ܽ଴ = 𝑓ሺܰሻ   

 136 138 140 

ܽ଴, ɦɦ 

H, ɦ N, ɤȼɬ H, ɦ N, ɤȼɬ H, ɦ N, ɤȼɬ 
69,39 13656,25 69,39 16392,86 69,39 19541,67 
69,08 13625 69,08 16071,43 69,08 19333,33 
68,78 13437,5 68,78 15857,14 68,78 19000 
68,6 13375 68,6 15714,29 68,6 18958,33 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.5 

 142 144 146 

ܽ଴, ɦɦ 

H, ɦ N, ɤȼɬ H, ɦ N, ɤȼɬ H, ɦ N, ɤȼɬ 
69,39 21818,18 69,39 24500 69,39 27500 
69,08 21636,36 69,08 24300 69,08 27280 
68,78 21272,73 68,78 24000 68,78 26950 
68,6 21227,27 68,6 23900 68,6 26840 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.5 
 148 150 

ܽ଴, ɦɦ 

H, ɦ N, ɤȼɬ H, ɦ N, ɤȼɬ 
69,39 33150 69,39 39300 
69,08 32890 69,08 38850 
68,78 32630 68,78 38400 
68,6 32500 68,6 38250 

 
3.3 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ. ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ. ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ. ȼɵɛɨɪ ɤɪɚɧɨɜ. Ɋɚɫɱёɬ 
ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. 

ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɟɞɟɧ ɫ 
ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ. 

 𝐷˅ ൒ (ͷ,ͳ ∙ ெˍ˓[𝜏ˇˑ˒])଴,ଷଷ,                                                                                (3.2) 
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ɝɞɟ,   [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷʛʞ˃,  
˓ˍܯ  = ଴,଴଴ଽ଻ସ∙ே௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ଶ଴ହ଴଴ସଶ଼,଺ = Ͳ,Ͷ͸͸ Ɇɉɚ,                                         (3.3) 

 𝐷˅ ൒ (ͷ,ͳ ∙ Ͳ,Ͷ͸͸͵͵ )଴,ଷଷ = Ͷ͸Ͳ ˏˏ 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɢɥɢ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ Dɜ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ D≥1000 ɦɦ). 
ɉɪɢɧɢɦɚɟɦ 𝐷˅ = ͷͲͲˏˏ. 

 
3.4 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 

 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = Ͳ,ͺ ∙ ቀ ே௡˔ˋː˘∙஽భቁ = ͳͺ,Ͳͷ ˍʜ;                                                             (3.4) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ݀˒, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ 𝐷˅, ɩɪɢɧɢɦɚɟɦ ݀˒=520 ɦɦ. 
 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 

ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃                                                                              (3.5) 

 
ɝɞɟ,   ℎ˒ ɩɪɢɧɢɦɚɟɬɫɹ 300 ɦɦ., ɩɪɢ 𝐷˅ = ሺͷͲͲ − ͺͲͲሻˏˏ. 

[ˇ˖݌]  = ʹͻ ∙ ܷ, ˍʞ˃                                                                                       (3.6) 
 ܷ = ߨ ∙ ݊˔ˋː˘ ∙ ௗ˒ଷ଴ , ˏ̝

                                                                                   (3.7) 

 
Ɋɚɫɱɟɬ:  
ˇ˖݌  = ଵ଼,଴ହ଴,ଷ଴∙଴,ହଶ = ͳͳͷ,͸ͻ ˍʞ˃, 

 ܷ = ͵,ͳͶ ∙ Ͷʹͺ,͸ ∙ ଴,ହଶଷ଴ = ʹ͵,͵͵ ˏ̝
, 

[ˇ˖݌]  = ʹͻ ∙ ʹ͵,͵͵ = ͸͹͸,Ͷͻ ˍʞ˃, 
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˓˖ˇ ൑[ɪɭɞ], ɬɚɤ ɤɚɤ ɷɬɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ 
ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 

Ⱦɥɹ ɫегɦеɧɬɧɨгɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɪɚɥɢ ɱɢɫɥɨ ɢ ɜɵɫɨɬɭ 
ɫɟɝɦɟɧɬɨɜ ɢɡ ɬɚɛɥɢɰɵ 3.6. 
 
Ɍɚɛɥɢɰɚ 3.6 - Ⱦɚɧɧɵɟ ɞɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 𝐷˅,ɦɦ 500-800 850-1100 1200-1600 1700-2200 ℎ˒,ɦɦ 300 400 500 600 ܼ˔ˈˆˏ 8 8 10 12 
 

Ɉɩɪɟɞɟɥɢɥɢ ɭɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
  

 ܴଵ = ோ˓˃ˇሺଵ+ଶ௖௢௦ఈ+ଶୡ୭s ሺଶఈሻ  ˍʜ,                                                                        (3.8) 

 
ɝɞɟ      ߙ – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ 

 

ߙ  = ଷ଺଴°௓˔ˈˆˏ,                                                                                                      (3.9) 

 
Ɋɚɫɫɱɢɬɚɥɢ ɭɞɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɫɟɝɦɟɧɬ 
 

ˇ˖݌  = ோ˓˃ˇሺ௟˔ˈˆˏ∙ℎ˒ሻ ൑ ,[ˇ˖݌] ˍʞ˃,                                                                     (3.10) 

 
ɝɞɟ     ݈ ˔ˈˆˏ – ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɪɢɱɟɦ 

 

 ݈˔ˈˆˏ = ሺ଴,଼ହ−଴,ଽହሻ∙𝜋∙ௗ˒௓˔ˈˆˏ , ˏ.                                                                          (3.11) 

 
Ⱦɥɹ ɬɚɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ ɞɨɩɭɫɤɚɟɦɨɟ  [݌˖ˇ] = ͷͲ ∙ ܷ, ˍʞ˃. 
 
Ɋɚɫɱɟɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 
 

ߙ  = ଷ଺଴°଼ = Ͷͷ°,  
                                                                                       

 ܴଵ = ଵ଼,଴ହሺଵ+ଶ௖௢௦ସହ+ଶୡ୭s ሺଶ∙ସହሻ = ͳͷ,͸͵ ˍʜ,                                                   
 

 ݈˔ˈˆˏ = ଴,଼ହ∙ଷ,ଵସ∙଴,ହଶ଼ = Ͳ,ͳ͹ ˏ,                                                                

 
[ˇ˖݌]  = ͷͲ ∙ ʹ͵,͵͵ = ͳͳ͸͸,͵͸ ˍʞ˃, 
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ˇ˖݌  = ଵ଼,଴ହ଴,ଵ଻∙଴,ଷ = ͵Ͷ͸,͹ͻ ൑ [ˇ˖݌] =  ͳͲͳͲ,ͷͲ ˍʞ˃, 

 ˓˖ˇ ൑ [ɪɭɞ], ɬɚɤ ɤɚɤ ɷɬɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ 
ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɷɤɨɧɨɦɢɱɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɫɟɝɦɟɧɬɧɵɣ 
ɩɨɞɲɢɩɧɢɤ. 
 

3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ 

 
ɐɟɥɶɸ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɢ ɟɟ 

ɮɨɪɦɵ. 
Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɢɦɟɟɬ ɤɪɭɝɥɨɟ ɩɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɫ 

ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ 
ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɇȺ. ɉɪɢɥɨɠɟɧɢɟ Ƚ. 

Ⱦɥɹ  ɬɭɪɛɢɧɵ ɉɅȾ70-ȼ-60 ɜɵɛɢɪɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ܾ଴ = Ͳ,͵ͺ ∙ 𝐷ଵ = Ͳ,͵ͺ ∙ ʹ,ͳʹ = Ͳ,ͺͲ͸ˏ, ɭɝɨɥ ɨɛɯɜɚɬɚ 𝜑 = ͵ͷͶ଴ ɢ ɜɵɫɨɬɭ 
ɫɬɚɬɨɪɚ ܾଵ = ܾ଴ + Ͳ,Ͳʹ = Ͳ,ͺͲ͸ + Ͳ,Ͳʹ = Ͳ,ͺʹ͸ ɦ.  

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ 𝐷ଵ = 2,12 ɦ 𝐷௔ = ͵ͷͷͲ ˏ; 𝐷ସ = ͵ͺͲͲ ˏ; ℎଵ = ʹ͵Ͳ; 𝐷௕ = ͵Ͳʹͷ ˏ; R =200 ɦ. 
 
ɉɪɨɢɡɜɟɥɢ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ: 
1. Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ 
 
 ܳ˅˘ = ܳ௣ ∙ 𝜑ଷ଺଴బ = ͸Ͷ,ͻ͹ͷ ˎ ˔⁄ .                                                                 (3.12) 

 
2. ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
ܨ˅  ˘ = ொ˅˘௩˔˓ = ͻ,ʹͺʹ.                                                                                     (3.13) 

 
3. Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
ݎ˅  ˘ = √ி˅ ˘𝜋 = ͳ,͹ͳͻ ɦ.                                                                                (3.14) 

 
4. ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ 
 ʜଵ = ܾଵ + ʹ ∙ ℎଵ = ͳ,ʹͺ͸.                                                                        (3.15) 
 
5. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
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˃˅˘ = ܴସ + ݎ˅√ ଶ̆ − ቀʜభଶ ቁଶ = ͵,Ͷͻͷ                                                            (3.16) 

 
6. ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
 ܴ˅˘ = ܽ˅˘ + ݎ˅ ˘ = 5,214                                                                            (3.17) 
 
7. Ɂɧɚɱɟɧɢɟ 𝜑̝ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 

 

 
ଵ௖ = ଷ଺଴∙ቀ˃˅˘−√˃˅˘మ −௥˅ ˘మቁ𝜑 = Ͳ,Ͷ͹ʹ                                                                 (3.18) 

 
8. Ⱦɚɥɟɟ ɡɚɞɚɥɢ ɪɹɞ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ 𝜑𝑖 ɱɟɪɟɡ ∆𝜑 = ͳͷ଴, 

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

 ˘ = 𝜑̝ + √ଶ∙ோర∙𝜑஼ − ቀுభଶ ቁଶ = ͳ,ͶʹͶ                                                             (3.19) 

 
9. Ɋɚɫɫɬɨɹɧɢɟ ɞɨ ɰɟɧɬɪɚ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ 
 
 ˃ = ܴସ + 𝑥 = ʹ,ͻʹ.                                                                                  (3.20)  
 
10. Ɋɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ 
 

 ʟ = √˘ଶ + ቀʜభଶ ቁଶ = ͳ,ͷ͸ʹ.                                                                    (3.21) 

 

Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.7. 
 
Ɍɚɛɥɢɰɚ 3.7 - Ɋɚɫɱɟɬ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝜑 - - - - - 𝑥 𝑥ଶ ݌ଶ ݌ ܽ ܴ 

- 𝜑͵͸Ͳ 
𝜑ܿ

 2∙ ܴସ ∙[͵] [4]-ቀுభଶ ቁଶ
 

√[ͷ] [6]+ 
[3] 

[͹]ଶ [8]+ቀுభଶ ቁଶ
 

√[ͻ] ܴସ+ [͹] [10]+
[11] 

1 2 3 4 5 6 7 8 9 10 11 12 ° - - ɦ ɦ ˏ−ଶ ɦ ˏଶ ˏଶ ɦ ɦ ɦ 
345 0,958 0,452 1,357 0,943 0,971 1,424 2,026 2,440 1,562 2,92 4,485 
330 0,917 0,433 1,298 0,884 0,940 1,373 1,885 2,298 1,516 2,87 4,389 
315 0,875 0,413 1,239 0,825 0,909 1,321 1,746 2,159 1,469 2,82 4,291 
300 0,833 0,393 1,180 0,766 0,875 1,269 1,610 2,023 1,422 2,77 4,191 
285 0,792 0,374 1,121 0,707 0,841 1,215 1,475 1,889 1,374 2,71 4,089 
270 0,750 0,354 1,062 0,649 0,805 1,159 1,344 1,757 1,325 2,66 3,985 
255 0,708 0,334 1,003 0,590 0,768 1,102 1,214 1,628 1,276 2,60 3,878 
240 0,667 0,315 0,944 0,531 0,728 1,043 1,088 1,501 1,225 2,54 3,768 
225 0,625 0,295 0,885 0,472 0,687 0,982 0,964 1,377 1,173 2,48 3,655 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3.7 𝜑 - - - - - 𝑥 𝑥ଶ ݌ଶ ݌ ܽ ܴ 
- 𝜑͵͸Ͳ 

𝜑ܿ
 2∙ ܴସ ∙[͵] [4]-ቀுభଶ ቁଶ

 

√[ͷ] [6]+ 
[3] 

[͹]ଶ [8]+ቀுభଶ ቁଶ
 

√[ͻ] ܴସ+ [͹] [10]+
[11] 

210 0,583 0,275 0,826 0,413 0,642 0,918 0,842 1,255 1,120 2,42 3,538 
195 0,542 0,256 0,767 0,354 0,595 0,850 0,723 1,136 1,066 2,35 3,416 
180 0,500 0,236 0,708 0,295 0,543 0,779 0,606 1,020 1,010 2,28 3,288 
165 0,458 0,216 0,649 0,236 0,485 0,702 0,492 0,906 0,952 2,20 3,153 
150 0,417 0,197 0,590 0,177 0,420 0,617 0,381 0,794 0,891 2,12 3,008 
135 0,375 0,177 0,531 0,118 0,343 0,520 0,270 0,684 0,827 2,02 2,847 
120 0,333 0,157 0,472 0,059 0,242 0,400 0,160 0,573 0,757 1,90 2,656 
0           1,328 

 
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɢɥɢ ɝɪɚɮɢɤ 𝜑˔˒ = 𝑓ሺݎ𝑖ሻ (Ɋɢɫɭɧɨɤ 3.4) 
 

 
Ɋɢɫɭɧɨɤ 3.4 - ʒ˓˃˗ˋˍ 𝜑˔˒ = 𝑓ሺܴ𝑖ሻ 

 
  

Ⱦɚɥɟɟ ɫɧɹɥɢ ɡɧɚɱɟɧɢɟ Rɜ ɞɥɹ ɭɝɥɚ 𝜑: ܴ ሺ𝜑=ଵ଴ହሻ = ʹ,ͷʹ ˏ 
Ɋɚɡɦɟɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
 ˓ଵ = ʜభଶ∙௦𝑖௡˃ˍ = ଵ,ଶଶ∙௦𝑖௡ଷହబ = ͳ,Ͳͷˏ;                                                                  (3.22) 

 
Ɇɟɧɶɲɢɣ ɪɚɞɢɭɫ ɞɥɹ ɥɸɛɨɝɨ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ: 
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 ˓ଶሺ𝜑=ଵ଴ହሻ = ோሺ𝜑=భబఱሻ −(ோర+௣భ∙ሺଵ−ୡ୭s ௔ೖሻ)ଶ∙ୡ୭s ଷହబ                                                          (3.23) 

 ˓ଶሺ𝜑=ଵ଴ହሻ = ଶ,ହଶ−(ଵ,ଽ+ଵ,଴ହ∙ሺଵ−ୡ୭s ଷହሻ)ଶ∙ୡ୭s ଷହబ = Ͳ,ʹ͸ ˏ.  
 

Ⱦɚɧɧɵɟ ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.8. 
 

Ɍɚɛɥɢɰɚ 3.8 - Ɋɚɫɱɟɬ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝜑° p1, ɦ R, ɦ p2, ɦ 

105 

1,12 

2,52 0,26 

90 2,328 0,15 

75 2,128 0,023 
 

3.6 Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɇȺ 
 

3.6.1 ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ 
 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɪɟɚɤɬɢɜɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɫɨɡɞɚɟɬ ɡɚɤɪɭɱɟɧɧɵɣ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɩɨɬɨɤ ɧɚ ɜɯɨɞɟ ɜ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ ɢ 
ɪɟɝɭɥɢɪɭɟɬ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɫ ɩɨɥɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ ɪɚɛɨɱɟɣ ɱɚɫɬɢ 
ɩɪɢ ɨɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɵ, ɤɚɤ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɟɟ ɪɚɛɨɬɟ, ɬɚɤ ɢ ɜ ɫɥɭɱɚɟ ɪɚɡɝɨɧɚ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɹɜɥɹɟɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɦ, 
ɪɟɝɭɥɢɪɭɸɳɢɦ ɢ ɡɚɩɨɪɧɵɦ ɨɪɝɚɧɨɦ ɝɢɞɪɨɬɭɪɛɢɧɵ.            

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɹɜɥɹɸɬɫɹ ɥɨɩɚɬɤɢ, 
ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɪɚɜɧɨ z0. Ɉɫɢ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɨɤ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɨɥɨɠɟɧɵ 
ɜɨɤɪɭɝ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɬɭɪɛɢɧɵ ɧɚ ɨɤɪɭɠɧɨɫɬɢ ɫ ɞɢɚɦɟɬɪɨɦ D0. 

ȼ ɧɚɩɪɚɜɥɹɸɳɟɦ ɚɩɩɚɪɚɬɟ ɩɨɜɨɪɨɬ ɥɨɩɚɬɨɤ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɥɢɛɨ 
ɱɟɪɟɡ ɰɟɧɬɪɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɪɟɝɭɥɢɪɭɸɳɟɟ ɤɨɥɶɰɨ ɫ ɩɪɢɜɨɞɨɦ ɟɝɨ ɨɬ 2—
4 ɫɟɪɜɨɦɨɬɨɪɨɜ, ɥɢɛɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɫɟɪɜɨɦɨɬɨɪɚɦɢ, ɩɨ ɬɨɣ ɢɥɢ ɢɧɨɣ 
ɫɯɟɦɟ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɭɩɪɚɜɥɹɸɳɢɦɢ ɩɨɥɨɠɟɧɢɟɦ ɤɚɠɞɨɣ ɥɨɩɚɬɤɢ. 

ȼɧɟɲɧɟɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɨɥɶɰɚ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɦɚɥɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɟɣ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɨɤ D0 ≤ 4020 ɦɦ. 

 𝐷଴ = ݇ ∙ 𝐷ଵ;                                                                                             (3.24) 
 𝐷଴ = ͳ,͵ͻ ∙ ʹ,ͳʹ = ʹ,ʹˏ.  

 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɥɢɬɟɪɚɬɭɪɟ, ɜɵɛɪɚɥɢ D0 ɢ z0 ɞɥɹ 

ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ70-ȼ-60 ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 = 2,12 ɦ,  
 
D0 = 2,575 ɦ; z0 = 20, φ = 26⁰. 
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3.6.2 ȼɵɛɨɪ ɮɨɪɦɵ ɫɟɱɟɧɢɹ ɥɨɩɚɬɤɢ 
 

Ʌɨɩɚɬɤɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɥɢɬɨɣ ɢɥɢ 
ɫɜɚɪɧɨ-ɥɢɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɪɨɮɢɥɶɧɨɣ ɱɚɫɬɢ ɢ ɤɪɭɝɥɵɯ 
ɨɩɨɪɧɵɯ ɰɚɩɮ. 

 Ɏɨɪɦɚ ɫɟɱɟɧɢɹ ɩɪɨɮɢɥɶɧɨɣ ɱɚɫɬɢ ɥɨɩɚɬɤɢ ɢ ɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɵɟ 
ɪɚɡɦɟɪɵ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɬɭɪɛɢɧɵ, 
ɧɚɩɪɢɦɟɪ, ɟɟ ɄɉȾ, ɢ ɫɢɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬɵ ɩɪɢɦɟɧɹɟɦ ɫɢɦɦɟɬɪɢɱɧɵɟ ɩɪɨɮɢɥɢ ɥɨɩɚɬɨɤ 
ɇȺ (ɪɢɫɭɧɨɤ 3.5). Ɋɚɡɦɟɪɵ ɩɪɨɮɢɥɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɬɭɪɛɢɧɵ ɦɨɠɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɬɚɛɥɢɰɟ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɪɨɮɢɥɟɣ 
ɪɚɡɥɢɱɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɬɨɥɳɢɧɵ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɚɛɫɨɥɸɬɧɵɯ ɪɚɡɦɟɪɨɜ ɩɪɨɮɢɥɹ ɥɨɩɚɬɤɢ ɧɚɬɭɪɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, ɧɟɨɛɯɨɞɢɦɨ ɢɯ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɭɦɧɨɠɢɬɶ ɧɚ D0. 
ɉɪɢɜɟɞɟɦ ɬɚɛɥɢɰɭ ɩɟɪɟɫɱɟɬɚ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɧɚ ɚɛɫɨɥɸɬɧɵɟ 
(ɬɚɛɥɢɰɚ 3.9). 
 
Ɍɚɛɥɢɰɚ 3.9 - Ɋɚɡɦɟɪɵ ɩɪɨɮɢɥɹ ɥɨɩɚɬɤɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɬɧ. ɪɚɡɦɟɪɵ, ɦ Ⱥɛɫ. ɪɚɡɦɟɪɵ, ɦ 
L 0,16798 0,43255 
L1 0,07867 0,20258 
r 0,00337 0,00868 
k 0,00110 0,00283 
a 0,00524 0,01349 
b 0,00930 0,02395 
c 0,01330 0,03425 
d 0,01648 0,04244 
e 0,01826 0,04702 
g 0,01845 0,04751 
h 0,01755 0,04519 
m 0,01508 0,03883 
n 0,01105 0,02845 
p 0,00740 0,01906 

 
ɇɚ ɜɟɥɢɱɢɧɭ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɨɦɟɧɬɚ ɬɚɤ ɠɟ ɜɥɢɹɟɬ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ 

(𝜀), ɩɨɞ ɤɨɬɨɪɵɦɢ ɩɨɧɢɦɚɸɬ ɜɟɥɢɱɢɧɭ ɫɦɟɳɟɧɢɹ ɨɫɢ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɤɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥ ɞɚɜɥɟɧɢɹ ɩɪɢ 
ɡɚɤɪɵɬɨɦ ɟё ɩɨɥɨɠɟɧɢɢ, ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɚ:  

 ݊଴ = 𝜀 ሺܮଵ′ + ′ଶܮ ሻ⁄                                                                                                 (3.25)   
                 𝜀 = ଵଶ ሺܮଵ′ + ′ଶܮ ሻ                                                                                        (3.26) 
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Ɋɢɫɭɧɨɤ 3.5 - Ʌɨɩɚɬɤɚ ɇȺ  

 
Ɉɩɪɟɞɟɥɢɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɬɤɪɵɬɢɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ a0max. 

ȼɟɥɢɱɢɧɚ ܽ଴ˏ,௠௔௫ ɞɥɹ ɦɨɞɟɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. 
ɉɟɪɟɫɱɟɬ ɞɥɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
 ܽ଴ ௠௔௫ = ܽ଴ˏ,௠௔௫ ∙ ஽బ஽బˏ ∙ ௭బˏ௭బ ;                                                                    (3.27) 

 ܽ଴ ௠௔௫ = ʹͷ ∙ ଶ,ହ଻ହ଴,ସ଼ ∙ ଶସଶ଴ = ͳ͸Ͳ,ͻͶˏˏ.       
 

3.6.3 Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɤɢ ɇȺ 
 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɤɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ ɩɨɫɬɪɨɢɥɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɨɞɚ ɩɨɪɲɧɹ ɫɟɪɜɨɦɨɬɨɪɚ. Ɉɩɪɟɞɟɥɹɟɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɯɨɞ ɩɨɪɲɧɹ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɬɤɪɵɬɢɟ 
ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɤɢ ɇȺ ɧɭɠɧɨ 
ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɞɟɬɚɥɟɣ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ: Lɧ − ɞɥɢɧɭ ɧɚɤɥɚɞɤɢ ɢ Lɫ − ɞɥɢɧɭ 
ɫɟɪɶɝɢ, ɚ ɬɚɤɠɟ ɞɢɚɦɟɬɪɵ Dɫ (ɫɨɟɞɢɧɟɧɢɟ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɨɥɶɰɚ ɫ ɫɟɪɶɝɚɦɢ) 
ɢ Dɭ (ɫɨɟɞɢɧɟɧɢɟ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɨɥɶɰɚ ɫ ɫɟɪɜɨɦɨɬɨɪɚɦɢ). Ⱦɥɹ ɞɚɧɧɨɣ ɫɯɟɦɵ 
ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɜɫɟ ɷɬɢ ɪɚɡɦɟɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.10 ɢ ɩɨɤɚɡɚɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.6, ɤɚɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ. Ⱦɢɚɦɟɬɪ Dɭ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɢ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɪɜɨɦɨɬɨɪɨɜ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɫɨɨɬɧɨɲɟɧɢɹ: 

 ஽˖஽ʠ = ሺͲ,ͻ − ͳ,ͳሻ;                                                                                                (3.28) 

 𝐷˖ = 𝐷˔ ∙ ͳ,ͳ;                                                                                                      (3.29) 
 𝐷˖ = ͵Ͷ͵Ͳ ∙ ͳ,ͳ = ͵͹͹͵ˏˏ.    
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Ɍɚɛɥɢɰɚ 3.10 - Ɋɚɡɦɟɪɵ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 
D0, [ɦɦ] z0, ɲɬ φ, ɝɪɚɞ Dc, [ɦɦ] Lɧ, [ɦɦ] Lɪ, [ɦɦ] Lɫ, [ɦɦ] Ɍɢɩ ɧ/a 

2575 20 26 3430 280 150 323 IH 
  

 
Ɋɢɫɭɧɨɤ 3.6 - Ɇɟɯɚɧɢɡɦ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɨɤ ɇȺ ɬɭɪɛɢɧɵ ɉɅȾ70-ȼ-60 

 
ɂɡɦɟɪɢɜ ɧɚ ɱɟɪɬɟɠɟ (ɪɢɫɭɧɨɤ 3.6) ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɜɟɥɢɱɢɧɵ (ɚ0) ɢ (S) 

ɫ ɭɱɟɬɨɦ ɦɚɫɲɬɚɛɚ ɩɨɫɬɪɨɟɧɢɹ, ɩɨɥɭɱɚɟɦ ɡɚɜɢɫɢɦɨɫɬɶ ɚ0=f(S) (ɫɦ. ɬɚɛɥɢɰɭ 
3.11 ɢ ɪɢɫɭɧɨɤ 3.7). 

 
Ɍɚɛɥɢɰɚ 3.11 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɤɪɵɬɢɹ ɇȺ ɨɬ ɯɨɞɚ ɩɨɪɲɧɹ ɫɟɪɜɨɦɨɬɨɪɚ 

a0ɧ, ɦɦ S, ɦɦ 

0 0 
21,7 19,12 
51,73 69,09 
80,63 110,66 
108,23 143,73 
135,07 183,54 

161 216,81 
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Ɋɢɫɭɧɨɤ 3.7 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɬɤɪɵɬɢɹ ɇȺ ɨɬ ɯɨɞɚ ɩɨɪɲɧɹ ɫɟɪɜɨɦɨɬɨɪɚ 

 
ɉɨɥɭɱɟɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɦɚɤɫɢɦɚɥɶɧɵɣ ɯɨɞ 

ɩɨɪɲɧɹ ɫɟɪɜɨɦɨɬɨɪɚ (SɆȺɏ = 216,81 ɦɦ) ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɡɧɚɱɟɧɢɹ ɨɬɤɪɵɬɢɹ ɥɨɩɚɬɨɤ ɇȺ (ɚ0ɆȺɏ = 161 ɦɦ). 
 

3.6.4 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ 
ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ 

ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ Ɇɇɍ. 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɢɥɢ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

Ɇɇɍ1,6/1-40-2,5-2 
ɝɞɟ,    1,6 - ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ 

1 - ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ 
40 - ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2 
2,5 – ɜɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ɦ3 
2- ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 

 
ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɢɥɢ ɬɢɩ ɗȽɊ.  
Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊ. Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ 
ɡɨɥɨɬɧɢɤɚ - 100ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ: 

ɗȽɊ-100 4/11  
ɝɞɟ,    ɗȽɊ - ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ 

100- ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
4 - ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨ 
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4 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɥɨɩɚɬɤɢ ɇȺ 
 

4.1 Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ 

 
ȼ ɜɟɪɬɢɤɚɥɶɧɵɯ ɬɭɪɛɢɧɚɯ ɩɪɢɦɟɧɹɸɬ ɪɚɞɢɚɥɶɧɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ 

ɚɩɩɚɪɚɬ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɬɨɤɚ ɜ ɧɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɨɩɚɬɤɚɦɢ, ɨɫɢ ɤɨɬɨɪɵɯ 
ɧɚɯɨɞɹɬɫɹ ɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ.  
 ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɞɢɚɥɶɧɨɝɨ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ ɬɭɪɛɢɧɵ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɝɨ ɞɢɚɝɨɧɚɥɶɧɨɝɨ ɬɢɩɚ ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ (ɪɢɫ. 4.1).  
 

 
Ɋɢɫɭɧɨɤ 4.1 - Ɋɚɡɪɟɡ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
1 – ɧɢɠɧɟɟ ɤɨɥɶɰɨ; 2 – ɜɬɭɥɤɚ; 3 – ɥɨɩɚɬɤɚ; 4 – ɜɬɭɥɤɚ; 5 – ɩɨɞɲɢɩɧɢɤ; 6 – 
ɤɪɵɲɤɚ ɬɭɪɛɢɧɵ; 7 – ɜɬɭɥɤɚ; 8 – ɩɨɞɲɢɩɧɢɤ; 9 – ɪɵɱɚɝ ɩɨɜɨɪɨɬɚ ɥɨɩɚɬɤɢ; 10 
- ɧɚɤɥɚɞɤɚ ɫɟɪɶɝɢ; 11 – ɤɥɢɧɨɜɚɹ ɲɩɨɧɤɚ; 12 – ɛɨɥɬ; 13 – ɫɪɟɡɧɨɣ ɩɚɥɟɰ; 14 – 
ɫɟɪɶɝɚ; 15 – ɬɹɝɨɜɨɟ ɤɨɥɶɰɨ; 16 – ɪɟɝɭɥɢɪɭɸɳɟɟ ɤɨɥɶɰɨ.  
 

Ʌɨɩɚɬɤɚ 3 ɰɚɩɮɚɦɢ ɨɩɢɪɚɟɬɫɹ ɧɚ ɬɪɢ ɧɚɩɪɚɜɥɹɸɳɢɟ ɜɬɭɥɤɢ. ȼɬɭɥɤɚ 2 
ɪɚɫɩɨɥɨɠɟɧɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɧɢɠɧɟɦ ɤɨɥɶɰɟ 1 ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɚ 
ɜɬɭɥɤɢ 4 ɢ 7 — ɜ ɩɨɞɲɢɩɧɢɤɚɯ 5 ɢ 8, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɤɪɵɲɤɟ 6 ɬɭɪɛɢɧɵ. Ⱦɥɹ 
ɭɦɟɧɶɲɟɧɢɹ ɢɡɝɢɛɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɬɟɥɟ ɥɨɩɚɬɤɢ ɫɨɩɪɹɠɟɧɢɟ ɫ ɜɟɪɯɧɟɣ 
ɜɬɭɥɤɨɣ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɡɚɡɨɪɨɦ. Ʉɪɵɲɤɚ ɬɭɪɛɢɧɵ ɢ ɧɢɠɧɟɟ 
ɤɨɥɶɰɨ ɡɚɤɪɟɩɥɟɧɵ ɧɚ ɫɬɚɬɨɪɟ ɬɭɪɛɢɧɵ. 
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 ɉɨɜɨɪɨɬ ɥɨɩɚɬɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɵɱɚɝɨɦ 9, ɧɚɫɚɠɟɧɧɵɦ ɧɚ ɟɟ 
ɜɟɪɯɧɸɸ ɰɚɩɮɭ. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɥɨɩɚɬɤɢ ɢ ɪɵɱɚɝɚ ɮɢɤɫɢɪɭɟɬɫɹ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɪɚɡɪɟɡɧɨɣ ɤɥɢɧɨɜɨɣ ɲɩɨɧɤɨɣ 11, ɫɨɫɬɨɹɳɟɣ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ. 
ɉɨɫɥɟɞɧɢɟ ɫɨɩɪɹɝɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɩɥɨɫɤɨɫɬɢ, ɧɚɤɥɨɧɧɨɣ ɩɨ ɨɬɧɨɲɟɧɢɸ 
ɤ ɨɫɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɩɨɧɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɟɟ ɫ 
ɧɟɨɛɯɨɞɢɦɵɦ ɧɚɬɹɝɨɦ. Ɋɵɱɚɝ ɧɢɠɧɟɣ ɩɥɨɫɤɨɫɬɶɸ ɨɩɢɪɚɟɬɫɹ ɧɚ ɮɥɚɧɟɰ ɜɬɭɥɤɢ 
ɢɥɢ ɫɩɟɰɢɚɥɶɧɨɟ ɨɩɨɪɧɨɟ ɤɨɥɶɰɨ. ɋ ɩɨɦɨɳɶɸ ɛɨɥɬɚ 12 ɪɟɝɭɥɢɪɭɸɬ ɩɨɥɨɠɟɧɢɟ 
ɥɨɩɚɬɤɢ ɩɨ ɜɵɫɨɬɟ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɡɨɪɵ ɩɨ ɬɨɪɰɚɦ ɩɟɪɚ. ɇɚ 
ɫɬɭɩɢɰɟ ɪɵɱɚɝɚ ɭɫɬɚɧɨɜɥɟɧɚ ɧɚɤɥɚɞɤɚ ɫɟɪɶɝɢ 10, ɤɨɬɨɪɚɹ ɲɚɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧɚ 
ɫ ɫɟɪɶɝɨɣ 14. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚɤɥɚɞɤɢ ɢ ɪɵɱɚɝɚ ɮɢɤɫɢɪɭɟɬɫɹ ɫɪɟɡɧɵɦ 
ɩɚɥɶɰɟɦ 13, ɤɨɬɨɪɵɣ ɩɪɟɞɨɯɪɚɧɹɟɬ ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ ɨɬ ɛɨɥɟɟ ɫɟɪɶɟɡɧɵɯ 
ɩɨɥɨɦɨɤ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɦɟɠɞɭ ɥɨɩɚɬɤɚɦɢ ɩɨɫɬɨɪɨɧɧɟɝɨ ɩɪɟɞɦɟɬɚ. ɋ 
ɩɨɦɨɳɶɸ ɫɟɪɟɝ ɜɫɟ ɥɨɩɚɬɤɢ ɲɚɪɧɢɪɧɨ ɫɜɹɡɚɧɵ ɫ ɪɟɝɭɥɢɪɭɸɳɢɦ ɤɨɥɶɰɨɦ 16, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɨɩɨɪɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ. ɍɫɢɥɢɟ ɞɥɹ 
ɩɨɜɨɪɨɬɚ ɪɟɝɭɥɢɪɭɸɳɟɟ ɤɨɥɶɰɨ ɩɨɥɭɱɚɟɬ ɨɬ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɩɨɪɲɧɢ ɤɨɬɨɪɵɯ 
ɲɚɪɧɢɪɧɨ ɫɜɹɡɚɧɵ ɫ ɤɨɥɶɰɨɦ ɬɹɝɢ 15. ɉɟɪɟɦɟɳɟɧɢɟ ɩɨɪɲɧɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɦɚɫɥɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɫɟɪɜɨɦɨɬɨɪɵ ɢɡ ɫɢɫɬɟɦɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 

4.2 Ɋɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɥɨɩɚɬɤɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ   
 

4.2.1 ɍɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɫɯɟɦɚ 
 

ɍɫɥɨɜɧɚɹ ɫɯɟɦɚ ɥɨɩɚɬɤɢ ɇȺ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 4.2 
 

 
 

Ɋɢɫɭɧɨɤ 4.2 - ɍɫɥɨɜɧɚɹ ɫɯɟɦɚ ɥɨɩɚɬɤɢ ɇȺ 
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4.2.2 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɨɩɚɬɤɢ ɇȺ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 4.1  
 
Ɍɚɛɥɢɰɚ 4.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɚɪɚɦɟɬɪɨɜ ɥɨɩɚɬɤɢ ɇȺ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ 
Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɦ D1 2,12 

Ⱦɢɚɦɟɬɪ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɦ D0 2,58 
ɇɚɩɨɪ, ɦ H 69,39 

ɑɢɫɥɨ ɧɚɩɪɚɜɥɹɸɳɢɯ ɥɨɩɚɬɨɤ z0 24 
Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ 1, ɫɦ l1 6 
Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ 2, ɫɦ l2 = b0 80,56 
Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ 3, ɫɦ l3 7 
Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ 4, ɫɦ l4 47,21 
Ⱦɥɢɧɚ ɭɱɚɫɬɤɚ 5, ɫɦ l5 55,28 

Ⱦɥɢɧɚ ɨɬ ɫɟɪɟɞɢɧ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ 
ɩɨɞɲɢɩɧɢɤɨɜ, ɫɦ 

L 96,1 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ, ɫɦ d 10 
Ⱦɢɚɦɟɬɪ ɩɨɞɲɢɩɧɢɤɚ a, ɫɦ da 11 
Ⱦɢɚɦɟɬɪ ɩɨɞɲɢɩɧɢɤɚ b, ɫɦ db 14 
Ⱦɢɚɦɟɬɪ ɩɨɞɲɢɩɧɢɤɚ c, ɫɦ dc 11 

ɍɝɨɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ ɧɚɤɥɚɞɤɢ ɢ 
ɫɟɪɶɝɢ ɇȺ, ɝɪɚɞɭɫ 

α 86 

ɍɝɨɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ ɫɟɪɶɝɢ ɢ ɭɯɚ 
ɇȺ, ɝɪɚɞɭɫ 

ȕ 24 

ɍɝɨɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ ɥɨɩɚɬɤɢ ɢ 
ɧɚɤɥɚɞɤɢ ɇȺ, ɝɪɚɞɭɫ 

Ȗ 56 

Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɲɟɣ ɧɚ 
ɨɤɪɭɠɧɨɫɬɢ, ɫɦ 

Dɭ 3,3 

Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɪёɝ ɧɚ 
ɨɤɪɭɠɧɨɫɬɢ, ɫɦ 

Dɫ 3,0 

ȼɵɫɨɬɚ ɰɚɩɮɵ, ɫɦ hv 58 

 
4.2.3 Ɋɚɫɱɟɬ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɝɨ ɭɫɢɥɢɹ ɨɬ ɪɵɱɚɝɚ 

 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɝɪɭɡɤɢ: 
ݍ   = ௉̂௟మ,                                                                                         (4.1) 

 
ɝɞɟ  ݈ ଶ = ܾ଴ – ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɜ ɫɦ. 
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ܲ̂ = πDబH′γୠబzబ ;                                                                                            (4.2) 

 
ɝɞɟ     𝐷଴ ɢ ܾ଴ – ɞɢɚɦɟɬɪ ɢ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɜ ɦ;  

Ȗ = 1000 ɤɝɫ/ˏଷ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ;  𝑧଴ – ɱɢɫɥɨ ɧɚɩɪɚɜɥɹɸɳɢɯ ɥɨɩɚɬɨɤ;  ܪ′ – ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɥɨɩɚɬɤɭ ɜ ɦ. 
 

 ܲ̂ = ଷ,ଵସ∙ଶ,ହ଼∙ଵ଴଴଴∙ଽ଻,ଵହ∙଴,଼଴ହ଺ଶସ = ʹ͸Ͷͳ͹ ˍˆ˔ = ʹͷͻ,Ͳ͸ ˍʜ; 
ݍ  = ଶ଺ସଵ଻଼଴,ହ଺ = ͵ʹ͹,ͻʹ ˍˆ˔/˔ˏ =  ͵ʹͳ,ͷͺ ˍʜ/ˏ; 

 
 Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɭɫɢɥɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɥɨɩɚɬɤɭ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  
  
′ܪ  = ሺͳ + 𝜉ሻʜ;                                                                                          (4.3) 
 
′ܪ  = ሺͳ + Ͳ,Ͷሻ ∙ ͸ͻ,͵ͻ = ͻ͹,ͳͷ ɦ. 
           
ɝɞɟ  𝜉 – ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɧɚɩɨɪɚ ɜ ɦɨɦɟɧɬ ɩɨɥɧɨɝɨ ɡɚɤɪɵɬɢɹ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. ܪ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɜ ɦ.   𝜉 ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɛɵɱɧɨ ɢɡ ɪɚɫɱɟɬɚ ɝɚɪɚɧɬɢɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧɵ. 
ɉɪɢ ɧɚɩɨɪɟ 70 ɦ 𝜉 = Ͳ,͵ ÷ Ͳ,ͷ. ɉɪɢɧɢɦɚɟɦ 𝜉 = Ͳ,Ͷ. 

ɍɫɢɥɢɟ, ɩɪɢɥɨɠɟɧɧɨɟ ɤ ɰɚɩɮɟ ɢ ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɜ ɝɥɚɜɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɢɧɟɪɰɢɢ ɬɟɥɚ ɥɨɩɚɬɤɢ.  
  
 ܲ =  ௣ܲ cos  (4.4)                                                                                       ,ߙ
 
ɝɞɟ    ௣ܲ – ɭɫɢɥɢɟ ɨɬ ɫɟɪɜɨɦɨɬɨɪɚ, ɩɪɢɥɨɠɟɧɧɨɟ ɤ ɪɵɱɚɝɭ, ɜ ɤȽ;  ߙ – ɭɝɨɥ ɦɟɠɞɭ ɨɫɶɸ ɪɵɱɚɝɚ ɢ ɝɥɚɜɧɨɣ ɨɫɶɸ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɬɟɥɚ 
ɥɨɩɚɬɤɢ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɟɦ 
 
 ܲ =  ܲ̂ ; 
       
 ܲ =  ܲ̂ = ʹ͸Ͷͳ͹ ˍˆ˔ = ʹͷͻ,Ͳ͸ ˍʜ; 
 
 ȼɟɥɢɱɢɧɚ ௣ܲ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  
  

 ௣ܲ = ௉̝ ஽೤ ௭బ஽೎ ∙ si୬ ఊୡ୭s ఉ ;                                                                                        (4.5) 
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ɝɞɟ     𝐷௬ – ɞɢɚɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɵ ɭɲɢ ɪɟɝɭɥɢɪɭɸɳɟɝɨ 
ɤɨɥɶɰɚ; 𝐷௖ – ɞɢɚɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɤɨɥɶɰɚ, ɧɚ ɤɨɬɨɪɨɣ 
ɪɚɫɩɨɥɨɠɟɧɵ ɩɚɥɶɰɵ ɫɟɪɟɝ; 

Ȗ – ɭɝɨɥ ɦɟɠɞɭ ɨɫɶɸ ɧɚɤɥɚɞɤɢ ɢ ɨɫɶɸ ɫɟɪɶɝɢ ɧɚɩɪɚɜɥɹɸɳɟɣ ɥɨɩɚɬɤɢ;  
ȕ – ɭɝɨɥ ɦɟɠɞɭ ɨɫɶɸ ɫɟɪɶɝɢ ɢ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɨɤɪɭɠɧɨɫɬɢ 𝐷௖ ɜ ɬɨɱɤɟ 

ɡɚɤɪɟɩɥɟɧɢɹ ɫɟɪɶɝɢ;  ̝ܲ  – ɭɫɢɥɢɟ ɞɜɭɯ ɫɟɪɜɨɦɨɬɨɪɨɜ, 
 ௣ܲ = ସଷଷ଺଺∙ଷ,଻଻ ଶସ∙ଷ,ସଷ ∙ ଴,଼ଶଽ଴,ଽଵଷ = ͳͺͲ͵ ˍˆ˔ = ͳ͹,͸ͺ ɤɇ; 

 
 ̝ܲ = 𝜋ସ ሺʹ݀௖ଶ − ݀௖ଶ̞ ሻ ∙  ௠௔௫;                                                                        (4.6)݌

 
 ̝ܲ = ଷ,ଵସସ ሺʹ ∙ ͵ͷͲଶ − ͳͷͷଶሻ ∙ ʹͷ = Ͷ͵͵͸͸ ˍˆ˔ = Ͷʹͷ,ʹ͹ ˍʜ; 

 
ɝɞɟ    ݌௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɟɪɜɨɦɨɬɨɪɟ ɜ ɤȽ/ɫɦ2;  

dc ɢ dɫɬ – ɞɢɚɦɟɬɪɵ ɩɨɪɲɧɹ ɢ ɫɬɚɤɚɧɚ ɫɟɪɜɨɦɨɬɨɪɚ ɜ ɫɦ. 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɞɢɚɦɟɬɪɚ ɩɨɪɲɧɹ ɫɟɪɜɨɦɨɬɨɪɚ: 

 
 ݀௖ = ߣ ∙ 𝐷ଵ ∙ √݇଴ ∙  ௠௔௫,                                                                          (4.7)ܪ
 
ɝɞɟ    𝐷ଵ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; 
 ;௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪܪ 
ߣ  = Ͳ,Ͳ͵ ɩɪɢ 24 ɥɨɩɚɬɤɚɯ ɇȺ; 
 

  ݇଴ = ௕బ஽భ;                                                                                                      (4.8) 

 ݇଴ = ଴,଼଴ହ଺ଶ,ଵଶ = Ͳ,͵ͺ; 

 
 ݀௖ = Ͳ,Ͳ͵ ∙ ʹ,ͳʹ ∙ √Ͳ,͵ͺ ∙ ͸ͻ,͵ͻ = Ͳ,͵ʹ͹ ˏ. 
 

ɉɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨ Ɍɚɛɥɢɰɟ V.40. 
ɉɨɪɲɧɟɜɨɣ ɫɟɪɜɨɦɨɬɨɪ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ (Ƚɢɞɪɨɬɭɪɛɢɧɵ: 
ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜɨɩɪɨɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɇ.ɇ. Ʉɨɜɚɥɟɜ. 1971) 
 
 ݀௖ = ͵ͷͲ ɦɦ. 
 ݀௖˕ = ͳͷͷ ɦɦ. 
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4.2.4 Ɋɚɫɱɟɬ ɪɟɚɤɰɢɣ ɨɩɨɪ 
 

 ܴ௔௤ = ೗మమ +௟య௅ = 8బ,ఱలమ +଻ଽ଺,ଵ = Ͳ,Ͷͻʹ ˍʜ;                                                              (4.9) 

 

 ܴ௔௣ = ௟ఱ௅ ∙ sinሺߙ − 𝛾ሻ = ହହ,ଶ଼ଽ଺,ଵ ∙ sinሺͺ͸ − ͷ͸ሻ = Ͳ,ʹͺͺ ˍʜ;                     (4.10) 

 

 ܴ௔ோ = ௟ర௅ = ସ଻,ଶଵଽ଺,ଵ = Ͳ,Ͷͻͳ ˍʜ;                                                                   (4.11) 

 

 ܴ௕௤ = ೗మమ +௟భ௅ = 8బ,ఱలమ +଺ଽ଺,ଵ = Ͳ,Ͷͺʹ ˍʜ;                                                            (4.12) 

 

 ܴ௕௣ = ௅+௟ఱ௅ ∙ sinሺߙ − 𝛾ሻ = ଽ଺,ଵ +ହହ,ଶ଼ଽ଺,ଵ ∙ sinሺͺ͸ − ͷ͸ሻ = Ͳ,͹ͺͺ ˍʜ;          (4.13) 

  

 ܴ௕ோ = ௅+௟ర௅ =  ଽ଺,ଵ+ ସ଻,ଶଵଽ଺,ଵ = ͳ,Ͷͻͳ ˍʜ.                                                      (4.14) 

 
4.2.5 Ɋɚɫɱɟɬ ɦɨɦɟɧɬɨɜ 

 
 Mଵ௤ = ܴ௔௤ ∙  ݈ଵ = Ͳ,Ͷͻʹ ∙ ͸ = ʹ,ͻͷʹ ˍʜ ∙ ˔ˏ;                                          (4.15) 
 
 Mଶ௤ =  ܴ௕௤  ∙  ݈ଷ = Ͳ,Ͷͺʹ ∙ ͹ = ͵,͵͹Ͷ ɤɇ∙ɫɦ;                                           (4.16) 
 
 Mଷ௤ = Mସ௤ = Ͳ ɤɇ∙ɫɦ;                                                                              (4.17) 
 

 Mହ௤ =  ܴ௔௤ ∙ ቀ݈ଵ +  ௟మଶ ቁ − ௟మ଼ = Ͳ,Ͷͻʹ ∙ ቀ͸ + ଼଴,ହ଺ଶ ቁ − ଼଴,ହ଺଼  = = ͳʹ,͸ͻͻ ˍʜ ∙ ˔ˏ;                         (4.18) 
 
 Mଵ௣ = ܴ௔௣ ∙  ݈ଵ = Ͳ,ʹͺͺ ∙ ͸ = ͳ,͹ʹͺ ˍʜ ∙ ˔ˏ;                                           (4.19) 
 
 Mଶ௣ =  ܴ௔௣  ∙ ሺ݈ଵ + ݈ଶሻ = Ͳ,ʹͺͺ ∙ ሺ͸ + ͺͲ,ͷ͸ሻ = ʹͶ,ͻʹͻ ɤɇ∙ɫɦ;             (4.20) 
 
 Mଷ௣ = ݈ହ ∙ sinሺߙ − 𝛾ሻ = ͷͷ,ʹͺ ∙ sinሺͺ͸ − ͷ͸ሻ = ʹ͹,͸ͶͲ ɤɇ∙ɫɦ;          (4.21) 
 
 Mସ௣ = ሺ݈ହ − ݈ସሻ ∙ sinሺߙ − 𝛾ሻ = ሺͷͷ,ʹͺ − Ͷ͹,ʹͳሻ ∙ sinሺͺ͸ − ͷ͸ሻ = = Ͷ,Ͳ͵ͷ ˍʜ ∙ ˔ˏ;              (4.22) 
 

 Mହ௣ = ܴ௔௣  ∙ ቀ݈ଵ + ௟మଶ ቁ = Ͳ,ʹͺͺ ∙ ቀ͸ + ଼଴,ହ଺ଶ ቁ = ͳ͵,͵ʹͻ ˍʜ ∙ ˔ˏ;              (4.23) 

 
 Mଵோ = ܴ௔ோ ∙  ݈ଵ = Ͳ,Ͷͻͳ ∙ ͸ = ʹ,ͻͶ͸ ˍʜ ∙ ˔ˏ;                                          (4.24) 
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 Mଶோ = ܴ௔ோ  ∙ ሺ݈ଵ + ݈ଶሻ = Ͳ,Ͷͻͳ ∙ ሺ͸ + ͺͲ,ͷ͸ሻ = Ͷʹ,ͷͲͳ ˍʜ ∙ ˔ˏ;          (4.25) 
 
 Mଷோ =  ݈ସ = Ͷ͹,ʹͳ ˍʜ ∙ ˔ˏ;                                                                 (4.26) 
 
 Mସோ = Ͳ;                                                                        (4.27) 
 

 Mହோ = ܴ௔ோ  ∙ ቀ݈ଵ + ௟మଶ ቁ = Ͳ,Ͷͻͳ ∙ ቀ͸ + ଼଴,ହ଺ଶ ቁ = ʹʹ,͹ʹ͵ ˍʜ ∙ ˔ˏ.             (4.28) 

 
4.2.6 Ɋɚɫɱɟɬ ɫɭɦɦɚɪɧɵɯ ɦɨɦɟɧɬɨɜ ɩɨ ɫɟɱɟɧɢɸ  

 
ଵܯ  =  Mଵ௤ ∙ ʟˆ + Mଵ௣ ∙ ʟ − Mଵோ ∙ ܴ஼ = Ͳ,Ͳʹͻ ∙ ʹͷͻ,Ͳ͸ + Ͳ,Ͳͳ͹ ∙ ͳ͹,͸ͺ =͹,ͺͳ ɤɇ∙ɦ;                                                                                                          (4.29) 
 
ଶܯ  =  Mଶ௤ ∙ ʟˆ + Mଶ௣ ∙ ʟ − Mଵோ ∙ ܴ஼ = Ͳ,Ͳ͵Ͷ ∙ ʹͷͻ,Ͳ͸ + Ͳ,ʹͶͻ ∙ ͳ͹,͸ͺ =ͳ͵,ʹͳ ɤɇ∙ɦ;                                                                                                       (4.30) 
 
 ܴ஼ = Ͳ; 
 
ଷܯ  = Mଷ௉ ∙ ʟ = Ͳ,ʹ͹͸ ∙ ͳ͹,͸ͺ = Ͷ,ͺͺ ɤɇ∙ɦ;                                          (4.31) 
 
ସܯ  = Mସ௉ ∙ ʟ = Ͳ,ͲͶ ∙ ͳ͹,͸ͺ = Ͳ,͹ͳ ɤɇ∙ɦ;                                             (4.32) 
 
ହܯ  =  Mହ௤ ∙ ʟˆ + Mହ௣ ∙ ʟ − Mହோ ∙ ܴ஼ = Ͳ,ͳʹ͹ ∙ ʹͷͻ,Ͳ͸ + Ͳ,ͳ͵͵ ∙ ͳ͹,͸ͺ =͵ͷ,ʹͷ ɤɇ∙ɦ.                                                                                                       (4.33) 
 

4.2.7 Ɋɚɫɱёɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɢɡɝɢɛɟ 
 𝜎ଵ = ெభௐభ = ଻,଼ଵ ଴,ଶ଺ଵ∙ଵ଴−య = ʹͻͻʹ͵ ɤɇ/ɦ2;                                                     (4.34) 

 ଵܹ = 𝜋∙஽భయଵ଺ = ଷ,ଵସ∙଴.ଵଵయଵ଺ = Ͳ,ʹ͸ͳ ∙ ͳͲ−ଷ ɦ3;                                               (4.35) 

 𝜎ଶ = ெమௐమ = ଵଷ,ଶଵ଴,ସଷଵ∙ଵ଴−య = ͵Ͳ͸Ͷͻ ɤɇ/ɦ2;                                                     (4.36) 

 ଶܹ = 𝜋∙஽మయଵ଺ = ଷ,ଵସ∙଴,ଵଷయଵ଺ = Ͳ,Ͷ͵ͳ ∙ ͳͲ−ଷ ɦ3;                                              (4.37) 

 𝜎ଷ = ெయௐయ = ସ,଼଼଴,ଵସଷ∙ଵ଴−య = ͵Ͷͳʹ͸ ɤɇ/ɦ2;                                                     (4.38) 

 ଷܹ = 𝜋∙஽యయଵ଺ = ଷ,ଵସ∙଴.଴ଽయଵ଺ = Ͳ,ͳͶ͵ ∙ ͳͲ−ଷ ɦ3;                                               (4.39) 
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𝜎ସ = ெరௐర = ଴,଻ଵ଴,ଶ଺ଵ∙ଵ଴−య  = ʹ͹ʹͲ ɤɇ/ɦ2;                                                      (4.40) 

 ସܹ = 𝜋∙஽రయଵ଺ = ଷ.ଵସ∙଴.ଵଵయଵ଺ = Ͳ,ʹ͸ͳ ∙ ͳͲ−ଷ ɦ3;                                               (4.41) 

 𝜎ହ = ெఱௐఱ = ଷହ,ଶହ଴,ଵସଷ∙ଵ଴−య =  ʹͶ͸ͷͲ͵ ɤɇ/ɦ2;                                                  (4.42) 

 ହܹ = 𝜋∙஽ఱయଵ଺ = ଷ.ଵସ∙଴.଴ଽయଵ଺ = Ͳ,ͳͶ͵ ∙ ͳͲ−ଷ ɦ3.                                               (4.43) 

 
4.2.8 Ɋɚɫɱёɬ ɥɨɩɚɬɤɢ ɧɚ ɤɪɭɱɟɧɢɟ 

 

ɋɯɟɦɚ ɧɚɝɪɭɡɨɤ ɧɚ ɥɨɩɚɬɤɭ ɇȺ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 
Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɧɚɝɪɭɡɨɤ ɧɚ ɥɨɩɚɬɤɭ ɇȺ 

 
Ɋɚɫɱɟɬ ɪɟɚɤɰɢɣ ɨɩɨɪ, ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 ܴ௔ = ௟భ+௟మ+௟య௅ = ଺+଼଴,ହ଺+଻ଽ଺,ଵ = Ͳ,ͻ͹ˍʜ;                                                     (4.44) 

 ܴ௕ = − ௟భ+௟మ+௟య௅ = − ଺+଼଴,ହ଺+଻ଽ଺,ଵ = −Ͳ,ͻ͹ ɤɇ;                                          (4.45) 

 
Ɋɚɫɱёɬ ɤɪɭɬɹɳɢɯ ɦɨɦɟɧɬɨɜ, ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
௬ܯ  = ଵଶ ∙ ߤ ∙ ݀௔ ∙ ʟˆ;                                                                                  (4.46) 

 
ɝɞɟ    ȝ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɫɬɚɥɢ; 
         dn – ɞɢɚɦɟɬɪ ɩɨɞɲɢɩɧɢɤɚ; 
௬ܯ  = ଵଶ ∙ Ͳ,ͳ ∙ Ͳ,ͳͳ ∙ ʹͷͻ,Ͳ͸ = ͳ,Ͷʹ ˍʜ ∙ ˏ; 
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˓ଵ̱ܯ  = ଵଶ ∙ ௔ߤ ∙ ݀௔ ∙ ܴ௔ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ Ͳ,ͳͳ ∙ Ͳ,ͻ͹ = ͷ,͵ ∙ ͳͲ−ଷˍʜ ∙ ˏ;      (4.47) 

˓ଶ̱ܯ  = ܲ ∙ ℎ௔ ∙ ሺͳߙ𝑖݊ݏ − ݊ଵሻ − Ͳ.ͷሺߤ௕ ∙ ݀௕ ∙ ܴ௕ + ௖ߤ ∙ ݀௖ ∙ ܴ௖ሻ −   ௬;  (4.48)ܯ
 

ɝɞɟ     hi – ɜɵɫɨɬɚ i-ɝɨ ɩɨɞɲɢɩɧɢɤɚ; 
           n1 = 0,01.  
˓ଶ̱ܯ     = ͳ͹,͸ͺ ∙ Ͳ,ͳ ∙ Ͳ,ͻͻ − Ͳ.ͷሺͲ,ͳ ∙ Ͳ,ͳͶ ∙ ሺ−Ͳ,ͻ͹ሻ + Ͳ,ͳ ∙ Ͳ,ͳͳ ∙ Ͳሻ − ͳ,Ͷʹ; 

˓ଶ̱ܯ  = Ͳ,͵Ͷ ˍʜ ∙ ˏ; 
˓ଷ̱ܯ  = ܲ ∙ ℎ௕ ∙ ሺͳߙ𝑖݊ݏ − ݊ଵሻ − Ͳ.ͷ ∙ ௖ߤ ∙ ݀௖ ∙ ܴ௖ −  ௬;                         (4.49)ܯ
˓ଷ̱ܯ  = ͳ͹,͸ͺ ∙ Ͳ,ͳͶ ∙ Ͳ,ͻͻ − Ͳ,ͷ ∙ Ͳ,ͳ ∙ Ͳ,ͳͳ ∙ Ͳ − ͳ,Ͷʹ = ͳ,Ͳ͵ ˍʜ ∙ ˏ; 

˓ସ̱ܯ  = ܲ ∙ ℎ௖ ∙ ሺͳߙ𝑖݊ݏ − ݊ଵሻ − ௬ܯ = ͳ͹,͸ͺ ∙ Ͳ,ͳʹ ∙ Ͳ,ͻͻ − ͳ,Ͷʹ;        (4.50) 
˓ସ̱ܯ  = Ͳ,͸ͺ ˍʜ ∙ ˏ; 
˓ହ̱ܯ   = ܲ ∙ ݈ଶ ∙ ሺͳߙ𝑖݊ݏ − ݊ଵሻ + ௉̂ଶ − ሺఓ್∙ௗ್∙ோ್+ఓ೎∙ௗ೎∙ோ೎ሻଶ −  ௬;                 (4.51)ܯ

˓ହ̱ܯ  = ͳ͹,͸ͺ ∙ Ͳ,ͺͲͷ͸ ∙ Ͳ,ͻͻ + ʹͷͻ,Ͳ͸ʹ − (Ͳ,ͳ ∙ Ͳ,ͳͶ ∙ ሺ−Ͳ,ͻ͹ሻ)ʹ − ͳ,Ͷʹ; 
˓ହ̱ܯ  = ͳͶʹ,ʹʹ ˍʜ ∙ ˏ;                                                                                                    

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɤɪɭɱɟɧɢɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɩɨ ɮɨɪɦɭɥɚɦ: 
 𝜏ଵ = ெభ̱˓ௐభ̱ ˓ = ହ,ଷ∙ଵ଴−య଴,ଶ଺ଵ∙ଵ଴−య = ʹͲ,͵ͳ ˍʜ/ˏଷ ;                                                  (4.52) 

 ଵܹ̱ ˓ = 𝜋∙ௗయೌଵ଺ = ଷ,ଵସ∙଴,ଵଵయଵ଺ = Ͳ,ʹ͸ͳ ∙ ͳͲ−ଷ ˏଷ;                                            (4.53) 

 𝜏ଶ = ெమ̱˓ௐమ̱ ˓ = ଴,ଷସ଴,ସଷଵ∙ଵ଴−య = ͹ͺͺ,ͺ͸ ˍʜ/ˏଷ;                                                 (4.54) 

 ଶܹ̱ ˓ = 𝜋∙ௗೡయଵ଺ = ଷ,ଵସ∙଴,ଵଷయଵ଺ = Ͳ,Ͷ͵ͳ ∙ ͳͲ−ଷ ˏଷ;                                            (4.55) 
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𝜏ଷ = ெయ̱˓ௐయ̱ ˓ = ଵ,଴ଷ଴,ହସ∙ଵ଴−య = ͳͻͲ͹,Ͷͳ ɤɇ/ɦ3;                                                  (4.56) 

 ଷܹ̱ ˓ = 𝜋∙ௗయ್ଵ଺ = ଷ,ଵସ∙଴,ଵସయଵ଺ = Ͳ,ͷͶ ∙ ͳͲ−ଷ ɦ3;                                              (4.57) 

 𝜏ସ = ெర̱˓ௐర̱ ˓ = ଴,଺଼଴,ସଷ∙ଵ଴−య = ͳͷͺͳ,͵ͻ ɤɇ/ɦ3;                                                  (4.58) 

 ସܹ̱ ˓ = 𝜋∙ௗೡయଵ଺ = ଷ,ଵସ∙଴,ଵଷయଵ଺ = Ͳ,Ͷ͵ ∙ ͳͲ−ଷ ɦ3;                                               (4.59) 

 𝜏ହ = ெఱ̱˓ௐఱ̱ ˓ = ଵସଶ,ଶଶ ଴,ଶ଺ଵ∙ଵ଴−య = ͷͶͶͻͲͶ,ʹͳ ɤɇ/ɦ3;                                            (4.60) 

 ହܹ̱ ˓ = 𝜋∙ௗ೎యଵ଺ = ଷ,ଵସ∙଴,ଵଵయଵ଺ = Ͳ,ʹ͸ͳ ∙ ͳͲ−ଷ ɦ3.                                             (4.61) 

 
4.2.9 Ɋɚɫɱɟɬ ɩɪɟɞɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ ɥɨɩɚɬɤɢ ɇȺ 
 
Ɋɚɫɱɟɬ ɩɪɟɞɟɥɶɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
 𝜎ଵ˒ ˓ = √𝜎ଵଶ + Ͷ ∙ 𝜏ଵଶ = √ʹͻͻʹ͵ଶ + Ͷ ∙ ʹͲ,͵ͳଶ = ʹͻ,ͻʹ Ɇɇ/ɦ2;           (4.62) 
 𝜎ଶ˒ ˓ = √𝜎ଶଶ + Ͷ ∙ 𝜏ଶଶ = √͵Ͳ͸Ͷͻଶ + Ͷ ∙ ͹ͺͺ,ͺ͸ଶ = ͵Ͳ,͸ͻ Ɇɇ/ɦ2;        (4.63) 
 𝜎ଷ˒ ˓ = √𝜎ଷଶ + Ͷ ∙ 𝜏ଷଶ = √͵Ͷͳʹ͸ଶ + Ͷ ∙ ͳͻͲ͹,Ͷͳଶ = ͵Ͷ,͵Ͷ Ɇɇ/ɦ2;      (4.64) 
 𝜎ସ˒ ˓ = √𝜎ସଶ + Ͷ ∙ 𝜏ସଶ = √ʹ͹ʹͲଶ + Ͷ ∙ ͳͷͺͳ,͵ͻଶ = Ͷ,ͳ͹ Ɇɇ/ɦ2;           (4.65) 
 𝜎ହ˒ ˓ = √𝜎ହଶ + Ͷ ∙ 𝜏ହଶ                                                                                  (4.66) 
 𝜎ହ˒ ˓ = √ʹͶ͸ͷͲ͵ ଶ + Ͷ ∙ ͷͶͶͻͲͶ,ʹͳ ଶ = ͳͳͳ͹,͵Ͷ Ɇɇ/ɦ2;                                           
 
Ʌɨɩɚɬɤɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɫɬɚɥɢ 20ɏȽɇɊ ɤɨɬɨɪɚɹ 

ɫɥɭɠɢɬ ɞɥɹ ɨɬɥɢɜɚ ɷɥɟɦɟɧɬɨɜ ɫɜɚɪɧɨ-ɥɢɬɵɯ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɢ ɨɬɥɢɜɤɢ ɞɟɬɚɥɟɣ ɝɢɞɪɨɬɭɪɛɢɧ. Ɍɚɤ ɤɚɤ ɢɧɮɨɪɦɚɰɢɹ ɨ ɞɚɧɧɨɣ 
ɫɬɚɥɢ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ, ɫɪɚɜɧɟɧɢɟ ɢ ɚɧɚɥɢɡ ɛɭɞɭ ɩɪɨɜɨɞɢɬɶ ɧɚ 
ɫɬɚɥɢ ɫ ɩɨɯɨɠɢɦ ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ, ɚ ɬɚɤɠɟ ɮɢɡɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
ɋɬɚɥɶ 20ɏȽɇɊ, ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ 
ɨɫɨɛɵɯ ɭɫɥɨɜɢɹɯ, ɢɦɟɟɬ ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɜ 1300 Ɇɉɚ = 1300 ʛʜ/ɦ2. Ɍɚɛɥɢɰɚ 
ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɫɬɚɥɟɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: https://www.center-
pss.ru/st/st165.htm (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 27.02.2020). 

https://www.center-pss.ru/st/st165.htm
https://www.center-pss.ru/st/st165.htm
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ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɩɭɬɟɦ ɪɭɱɧɨɝɨ ɪɚɫɱɟɬɚ ɞɚɧɧɵɯ ɫɬɚɧɨɜɢɬɫɹ ɹɫɧɨ, 
ɱɬɨ ɥɨɩɚɬɤɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɞɢɚɝɨɧɚɥɶɧɨɣ 
ɬɭɪɛɢɧɵ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ ɤ ɧɚɝɪɭɡɤɚɦ, ɚ ɬɚɤɠɟ ɢɦɟɬɶ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢɣ 
ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ. 

 
4.3 ɉɨɫɬɪɨɟɧɢɟ ɫɢɦɦɟɬɪɢɱɧɨɣ ɥɨɩɚɬɤɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ 

ɜ ɩɪɨɝɪɚɦɦɟ Cosmos/M 
  

ȼɵɛɢɪɚɟɦ ɨɫɶ Y. ɇɚɱɢɧɚɟɦ ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɥɨɩɚɬɤɢ ɇȺ ɩɨ 
ɤɨɨɪɞɢɧɚɬɚɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 - Ʉɨɨɪɞɢɧɚɬɵ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɥɨɩɚɬɤɢ ɇȺ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɉɟɪɟɫɱɢɬɚɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ 
x y z x y z 
0 0 0 0 0 0 
0 0 ݀଴ʹ

 
0 0 0,045225 

-m 0 e -0,0479 0 0,0523 
-2m 0 d -0,0958 0 0,0577 
-3m 0 c -0,1437 0 0,0601 
-4m 0 b -0,1916 0 0,0577 
-5m 0 a -0,2395 0 0,0476 −ܮଶ 0 0 -0,288 0 0 ሺ−ሺ(ܮଶ − ͷ݉ʹ ) + ͷ݉ሻ 

 ଵ 0 k 0,27 0 0,00475ܮ ଵ 0 0 0,27 0 0ܮ 0 0 0,26375- 0 0
  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɤɨɧɬɭɪ ɥɨɩɚɬɤɢ (ɪɢɫ.4.4). 

 
Ɋɢɫɭɧɨɤ 4.4 - Ɍɨɱɟɱɧɵɣ ɤɨɧɬɭɪ ɥɨɩɚɬɤɢ ɇȺ 

 
Ⱦɚɥɟɟ ɩɪɢ ɩɨɦɨɳɢ ɤɨɦɚɧɞɵ (Ellipse) ɫɬɪɨɢɦ ɷɥɥɢɩɫ ɦɟɠɞɭ ɬɨɱɤɚɦɢ 8 ɢ 

7, ɫ ɰɟɧɬɪɨɦ ɜ ɬɨɱɤɟ 9. Ⱦɚɥɟɟ ɫɨɟɞɢɧɹɟɦ ɜɫɟ ɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɟ ɩɨɥɢɥɢɧɢɟɣ 
ɤɨɦɚɧɞɨɣ (Polyline with Pts). 
 ɋɨɟɞɢɧɹɟɦ ɜɫɟ ɬɨɱɤɢ, ɢ ɩɨɥɭɱɚɟɦ ɤɨɧɬɭɪ ɥɨɩɚɬɤɢ (ɪɢɫ. 4.5). 
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Ɋɢɫɭɧɨɤ 4.5 - Ʉɨɧɬɭɪ ɥɨɩɚɬɤɢ ɇȺ 

 
Ⱦɚɥɟɟ ɫɬɪɨɢɦ ɧɢɠɧɢɣ ɩɨɞɲɢɩɧɢɤ ɢ ɰɚɩɮɭ ɤɨɦɚɧɞɨɣ (Circles). 

 ɇɚɦ ɩɨɧɚɞɨɛɢɬɶɫɹ ɩɨɫɬɪɨɢɬɶ ɞɜɟ ɨɤɪɭɠɧɨɫɬɢ ɪɚɡɧɵɦɢ ɪɚɞɢɭɫɚɦɢ: 
0,045225 ɦ– ɪɚɞɢɭɫ ɰɚɩɮɵ; 0,045225 ɦ– ɪɚɞɢɭɫ ɩɨɞɲɢɩɧɢɤɚ (ɪɢɫ. 4.6). 

 

 
Ɋɢɫɭɧɨɤ 4.6 - ɇɢɠɧɹɹ ɰɚɩɮɚ ɢ ɩɨɞɲɢɩɧɢɤ 

 
 ȼɵɩɨɥɧɹɟɦ ɜɵɞɚɜɥɢɜɚɧɢɟ ɞɜɭɯ ɨɤɪɭɠɧɨɫɬɟɣ ɧɚ ɜɵɫɨɬɭ ɰɚɩɮɵ ɢ 
ɩɨɞɲɢɩɧɢɤɚ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ (Extrusion). ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜɩɢɫɵɜɚɟɦ 
ɧɨɦɟɪɚ ɥɢɧɢɣ, ɧɟɨɛɯɨɞɢɦɭɸ ɨɫɶ Y ɢ ɜɟɥɢɱɢɧɭ ɧɚ ɤɨɬɨɪɭɸ ɩɪɨɢɡɜɨɞɢɦ 
ɜɵɞɚɜɥɢɜɚɧɢɟ. 
 Ⱦɥɹ ɬɟɥɚ ɥɨɩɚɬɤɢ ɩɨɜɬɨɪɹɟɦ ɚɧɚɥɨɝɢɱɧɭɸ ɤɨɦɚɧɞɭ, ɜɵɞɚɜɥɢɜɚɹ ɩɪɨɮɢɥɶ 
ɧɚ ɜɵɫɨɬɭ ɥɨɩɚɬɤɢ ɇȺ (ɪɢɫ. 4.7). 
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Ɋɢɫɭɧɨɤ 4.7 - ɉɨɜɟɪɯɧɨɫɬɢ ɨɛɴɟɦɧɨɝɨ ɬɟɥɚ ɥɨɩɚɬɤɢ ɇȺ ɢ ɧɢɠɧɟɝɨ 

ɩɨɞɲɢɩɧɢɤɚ 
 

ȼ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ, ɫɬɪɨɢɦ ɜɟɪɯɧɸɸ ɰɚɩɮɭ ɫ ɩɨɞɲɢɩɧɢɤɚɦɢ, ɫ 
ɩɨɦɨɳɶɸ ɬɨɱɟɤ, ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 4.3 ɦɵ ɡɚɞɚɟɦ ɢɯ ɤɨɨɪɞɢɧɚɬɵ ɢ 
ɫɨɟɞɢɧɹɟɦ. 
 
Ɍɚɛɥɢɰɚ 4.3 - Ʉɨɨɪɞɢɧɚɬɵ ɜɟɪɯɧɟɣ ɰɚɩɮɵ 

x y z 
0 0 0 
0 0,8056 0 

0,06722 0,8056 0 
0,06722 0,8696 0 
0,045225 0,8696 0 
0,045225 1,496 0 
0,06722 1,496 0 
0,06722 1,576 0 
0,045225 1,576 0 
0,045225 1,649 0 

0 1,649 0 
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 ɉɨɥɭɱɚɟɦ ɨɱɟɪɬɚɧɢɟ ɮɢɝɭɪɵ (ɪɢɫ.4.8). 

 
Ɋɢɫɭɧɨɤ 4.8 - ɉɨɫɬɪɨɟɧɢɟ ɜɟɪɯɧɟɣ ɰɚɩɮɵ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 

 
Ⱦɚɥɟɟ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɨɛɴёɦɧɭɸ ɮɢɝɭɪɭ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɤɨɦɚɧɞɨɣ 

ɜɪɚɳɟɧɢɹ (Sweeping) ɩɨɫɬɪɨɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɤɪɭɝ ɨɫɢ. 
 ȼɵɛɢɪɚɟɦ ɥɢɧɢɢ ɢ ɜɪɚɳɚɟɦ ɩɨɥɭɱɟɧɧɭɸ ɩɨɥɢɥɢɧɢɸ ɜɨɤɪɭɝ ɨɫɢ ɧɚ 3600, 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɨɛɴɟɦɧɭɸ ɦɨɞɟɥɶ ɰɚɩɮɵ ɫ ɩɨɞɲɢɩɧɢɤɨɦ (ɪɢɫ. 4.9). 
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Ɋɢɫɭɧɨɤ 4.9 - ɉɨɫɬɪɨɟɧɢɟ ɜɟɪɯɧɟɣ ɰɚɩɮɵ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 

 
ȼ ɡɚɤɥɸɱɟɧɢɢ ɪɚɡɛɢɜɚɟɦ ɥɨɩɚɬɤɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚ ɤɨɧɟɱɧɵɟ 

ɷɥɟɦɟɧɬɵ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɪɚɜ ɩɚɪɚɦɟɬɪɵ Ʉɗ ɫɟɬɢ. ȼ ɩɨɥɭɱɟɧɧɨɣ ɫɟɬɢ 
ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɤɪɵɜɚɟɦ ɧɟɜɢɞɢɦɵɟ ɱɚɫɬɢ ɥɨɩɚɬɤɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ (ɪɢɫ 4.10 ɚ, 4.10 ɛ). 
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Ɋɢɫɭɧɨɤ 4.10 - ɉɪɨɮɢɥɶ ɥɨɩɚɬɤɢ ɇȺ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ 
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5 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 

5.1 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɴɟɤɬɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ. 

ɉɨɥɨɠɟɧɢɹ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɨɛ ɨɛɟɫɩɟɱɟɧɢɢ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɨɜ ɡɚɳɢɬɵ ɨɛɹɡɚɬɟɥɶɧɵ ɞɥɹ ɢɫɩɨɥɧɟɧɢɹ ɩɪɢ: ɪɚɡɪɚɛɨɬɤɟ, 
ɩɪɢɧɹɬɢɢ, ɩɪɢɦɟɧɟɧɢɢ ɢ ɢɫɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɩɪɢɧɹɬɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ "Ɉ ɬɟɯɧɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ", 
ɫɨɞɟɪɠɚɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɱɚɫɬɧɨɫɬɢ ɫ “ɉɪɚɜɢɥɚɦɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɊɎ”, ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ   
ɉɪɚɜɢɬɟɥɶɫɬɜɚ   ɊɎ  ɨɬ  25.04.2012 № 390 (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 23.04.2020). 

ɋɢɫɬɟɦɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɭɪɨɜɧɟɦ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ, ɚ 
ɬɚɤɠɟ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɤɪɢɬɟɪɢɹɦɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɬɢɯ ɫɢɫɬɟɦ ɞɥɹ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ, ɫ ɭɱɟɬɨɦ ɜɫɟɯ ɫɬɚɞɢɣ (ɧɚɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ, 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɷɤɫɩɥɭɚɬɚɰɢɹ) ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɨɛɴɟɤɬɨɜ ɢ 
ɜɵɩɨɥɧɹɬɶ ɨɞɧɭ ɢɡ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 

- ɢɫɤɥɸɱɚɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɩɨɠɚɪɚ; 
- ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ; 
- ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ; 
- ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ 

ɰɟɧɧɨɫɬɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ. 
Ɉɩɚɫɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ 

ɰɟɧɧɨɫɬɢ, ɹɜɥɹɸɬɫɹ: 
- ɩɥɚɦɹ ɢ ɢɫɤɪɵ; 
- ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 
- ɬɨɤɫɢɱɧɵɟ ɩɪɨɞɭɤɬɵ ɝɨɪɟɧɢɹ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ; 
- ɩɨɧɢɠɟɧɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɤɢɫɥɨɪɨɞɚ; 
- ɞɵɦ. 
Ʉ ɜɬɨɪɢɱɧɵɦ ɩɪɨɹɜɥɟɧɢɹɦ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ, 

ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɧɚ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɰɟɧɧɨɫɬɢ, ɨɬɧɨɫɹɬɫɹ: 
- ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɜɨɡɧɢɤɲɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɧɨɫɚ ɜɵɫɨɤɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɨɤɨɩɪɨɜɨɞɹɳɢɟ ɱɚɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɚɩɩɚɪɚɬɨɜ, ɚɝɪɟɝɚɬɨɜ; 
- ɨɫɤɨɥɤɢ, ɱɚɫɬɢ ɪɚɡɪɭɲɢɜɲɢɯɫɹ ɚɩɩɚɪɚɬɨɜ, ɚɝɪɟɝɚɬɨɜ, ɭɫɬɚɧɨɜɨɤ, 

ɤɨɧɫɬɪɭɤɰɢɣ; 
- ɪɚɞɢɨɚɤɬɢɜɧɵɟ ɢ ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ, ɜɵɲɟɞɲɢɟ ɢɡ 

ɪɚɡɪɭɲɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɭɫɬɚɧɨɜɨɤ; 
- ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ ɜɡɪɵɜɚ ɩɨ ȽɈɋɌ 12.1.010, ɩɪɨɢɫɲɟɞɲɟɝɨ 

ɜɫɥɟɞɫɬɜɢɟ ɩɨɠɚɪɚ; 
- ɨɝɧɟɬɭɲɚɳɢɟ ɜɟɳɟɫɬɜɚ. 
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Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳёɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ 
ɥɢɰ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

- ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

- ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɧɟɦɟɞɥɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 

- ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

- ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧёɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ.  

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɫɢɫɬɟɦɵ: 
- ɨɩɟɪɚɬɢɜɧɵɣ ɩɪɢɟɦ, ɨɛɪɚɛɨɬɤɚ, ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ ɩɟɪɫɨɧɚɥɚ ɢ 

ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ ɢ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬɵ; 
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɤɨɦɚɧɞ ɜ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɜɤɥɸɱɟɧɢɟ ɧɚɫɨɫɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 
ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ, ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢɜɨɞɨɜ ɦɟɯɚɧɢɡɦɨɜ) ɢ ɭɫɬɪɨɣɫɬɜ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ: ɜɟɧɬɢɥɹɰɢɢ, ɨɩɨɜɟɳɟɧɢɹ ɢ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ 
ɚɜɬɨɦɚɬɢɤɢ; 

- ɜɵɞɚɱɚ ɤɨɦɚɧɞ ɢ ɫɢɝɧɚɥɨɜ ɜ ɫɢɫɬɟɦɭ ɨɩɨɜɟɳɟɧɢɹ (ɫɜɟɬɨɜɨɣ ɢ 
ɡɜɭɤɨɜɨɣ), ɬɚɤɠɟ ɜ ɤɨɧɬɪɨɥɥɟɪɵ ɥɨɤɚɥɶɧɨɝɨ ɭɪɨɜɧɹ; 

- ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɩɟɪɚɬɨɪɭ, ɧɚ ɫɟɪɜɟɪ ɛɚɡɵ ɞɚɧɧɵɯ Ⱥɋɍ Ɍɉ, ɧɚ ɳɢɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

- ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɫɢɫɬɟɦɵ. 
Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
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ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɩɨɞɚɱɢ ɜɨɞɵ ɤ ɦɟɫɬɭ ɜɨɡɝɨɪɚɧɢɹ, ɜɤɥɸɱɚɹ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɟ ɭɫɬɪɨɣɫɬɜɚ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ 
ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɬɭɲɟɧɢɹ ɨɱɚɝɚ ɩɨɠɚɪɚ ɢ ɫɢɫɬɟɦɨɣ 
ɨɩɨɜɟɳɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɨ ɩɨɠɚɪɟ. 

ɋɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɧɚɢɛɨɥɟɟ ɛɟɡɨɩɚɫɧɵɯ 
ɩɨɡɢɰɢɹɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ, ɫɤɥɚɞɚɯ, 
ɡɞɚɧɢɹɯ ɪɚɡɦɟɳɟɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨɠɚɪɧɵɟ ɞɚɬɱɢɤɢ, ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢɥɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. ȼɨ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ 
ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɧɟɬɭɲɢɬɟɥɢ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, 
ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ 
ɫɨɫɬɨɹɧɢɟɦ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
 

5.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ  
 

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
ɪɨɫɬ ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ ɡɚ ɪɚɛɨɬɭ ɫ 
ɜɪɟɞɧɵɦɢ ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ; ɭɦɟɧɶɲɟɧɢɟ ɩɨɬɟɪɶ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ; ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɤɭɱɟɫɬɢ 
ɤɚɞɪɨɜ ɢ ɬ.ɞ. Ɉɫɧɨɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɸɬɫɹ: Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ, ȽɈɋɌɵ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ». 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ,  ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ , ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢёɦɚɦ ɪɚɛɨɬ, ɩɪɢёɦɚɦ ɨɤɚɡɚɧɢɹ 
ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ, ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ ɞɨɥɠɧɨɫɬɧɵɦɢ 
ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, 
ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɫɢɫɬɟɦɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
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- ɋɨɡɞɚɧɢɟ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ; 
- ɉɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ; 
- ɉɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ; 
- Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɢ 

ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ ɢ ɩɪɨɮɟɫɫɢɹɦ. 
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 

ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɚɰɢɸ ɢ ɜɵɩɨɥɧɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ, 
ɦɨɧɬɚɠɧɵɯ, ɧɚɥɚɞɨɱɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɭɬɜɟɪɠɞɟɧɧɵɯ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ɩɪɟɞɩɪɢɹɬɢɹ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ.  

 

5.3 Ɇɟɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ, ɧɚ 
ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ 

 

5.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ 
 

ȼ ɧɚɫɬɨɹɳɟɣ ɂɧɫɬɪɭɤɰɢɢ ɢɡɥɨɠɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɟ 
ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɢ ɪɚɛɨɬɟ ɩɪɢ ɧɢɡɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢ ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

Ʉ ɪɚɛɨɬɚɦ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢ ɜ 
ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, 
ɩɪɨɲɟɞɲɢɟ: 

- ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ (ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ) ɢɥɢ ɩɟɪɢɨɞɢɱɟɫɤɢɣ 
ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɝɨɞɧɵɟ ɩɨ ɫɨɫɬɨɹɧɢɸ ɡɞɨɪɨɜɶɹ; 

- ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
- ɩɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢ 

ɜ ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɨɫɧɨɜɧɵɦ ɨɩɚɫɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ 
ɮɚɤɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɹɜɥɹɟɬɫɹ 
ɨɛɦɨɪɨɠɟɧɢɟ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ʌɢɰ, ɩɪɢɫɬɭɩɚɸɳɢɯ ɤ ɪɚɛɨɬɟ ɧɚ ɯɨɥɨɞɟ, ɫɥɟɞɭɟɬ ɩɪɨɢɧɮɨɪɦɢɪɨɜɚɬɶ ɨ 
ɟɝɨ ɜɥɢɹɧɢɢ ɧɚ ɨɪɝɚɧɢɡɦ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɩɪɨɢɧɮɨɪɦɢɪɨɜɚɬɶ ɨ ɦɟɪɚɯ ɢ 
ɫɩɨɫɨɛɚɯ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ (ɞɨɜɪɚɱɟɛɧɨɣ) ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ, ɚɝɪɟɝɚɬɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ 25646-95 
«ɗɤɫɩɥɭɚɬɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ». 
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Ɂɚɩɪɟɳɚɟɬɫɹ ɨɬɨɝɪɟɜɚɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ (ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ), 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɰɟɥɹɯ ɧɨɪɦɚɥɢɡɚɰɢɢ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɤɚ ɬɟɦɩɟɪɚɬɭɪɚ ɜ 
ɦɟɫɬɚɯ ɨɛɨɝɪɟɜɚ ɞɨɥɠɧɚ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɚ ɭɪɨɜɧɟ 21-25 °ɋ, ɩɪɢ ɨɛɨɝɪɟɜɟ 
ɫɥɟɞɭɟɬ ɫɧɢɦɚɬɶ ɜɟɪɯɧɸɸ ɭɬɟɩɥɟɧɧɭɸ ɨɞɟɠɞɭ. 
 

5.3.2 Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ 
 

ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɚɦ ɪɚɛɨɬɧɢɤ ɨɛɹɡɚɧ: 
- ɧɚɞɟɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɫɩɟɰɨɛɭɜɶ ɢ ɞɪɭɝɢɟ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɢ ɜ 
ɧɟɨɬɚɩɥɢɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɝɨɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ; 

- ɩɨɞɨɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɢɧɫɬɪɭɦɟɧɬ ɫ ɭɱɟɬɨɦ ɯɪɭɩɤɨɫɬɢ ɦɟɬɚɥɥɚ ɢ 
ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ 

 
5.3.3 Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

 
Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɪɟɠɢɦ ɪɚɛɨɬ ɧɚ ɨɬɤɪɵɬɨɣ ɬɟɪɪɢɬɨɪɢɢ ɭɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 5.1: 
 
Ɍɚɛɥɢɰɚ 5.1 - Ɋɟɤɨɦɟɧɞɭɟɦɵɣ ɪɟɠɢɦ ɪɚɛɨɬ ɧɚ ɨɬɤɪɵɬɨɣ ɬɟɪɪɢɬɨɪɢɢ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ, °ɋ 

ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ 
ɞɨ 1 1-2 2-4 4-6 6-8 8-10 

ɚ ɛ ɚ ɛ ɚ ɛ ɚ ɛ ɚ ɛ ɚ ɛ 
-10 127 1 114 1 95 2 80 2 68 3 58 3 
-15 88 2 82 2 69 3 60 3 52 3 45 4 
-20 67 3 62 3 55 3 49 4 42 4 37 4 
-25 55 3 51 3 46 4 41 4 36 5 32 5 
-30 46 4 43 4 39 4 35 5 31 5 28 6 
-35 39 4 38 4 34 5 30 5 27 6 24 7 
-40 35 5 33 5 30 5 27 6 24 7 22 7 
-45 31 5 29 6 27 6 24 7 22 7 20 8 

 
ɉɪɢɦɟɱɚɧɢɟ: 
ɚ — ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɝɨ ɩɪɟɛɵɜɚɧɢɹ ɧɚ 

ɯɨɥɨɞɟ, ɦɢɧ; 
ɛ — ɱɢɫɥɨ 10-ɦɢɧɭɬɧɵɯ ɩɟɪɟɪɵɜɨɜ ɞɥɹ ɨɛɨɝɪɟɜɚ ɡɚ 4-ɱɚɫɨɜɨɣ ɩɟɪɢɨɞ 

ɪɚɛɨɱɟɣ ɫɦɟɧɵ. 
ɉɨɤɚɡɚɬɟɥɢ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɡɚɤɪɵɬɵɯ 

ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɜɧɵɦɢ, ɤɚɤ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 
ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɩɪɢ ɛɟɡɜɟɬɪɟɧɧɨɣ ɩɨɝɨɞɟ. 

ȼɪɟɦɹ ɧɚ ɨɬɞɵɯ ɢ ɨɛɨɝɪɟɜ ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɚɛɨɱɟɟ ɜɪɟɦɹ. 
ɉɨɦɟɳɟɧɢɟ ɞɥɹ ɨɛɨɝɪɟɜɚ: 

- ɨɛɨɪɭɞɭɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 150 ɦɟɬɪɨɜ ɨɬ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ 
ɦɨɠɟɬ ɛɵɬɶ ɫɬɚɰɢɨɧɚɪɧɵɦ ɢɥɢ ɩɟɪɟɞɜɢɠɧɵɦ; 
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- ɩɥɨɳɚɞɶ ɧɚ 1 ɱɟɥɨɜɟɤɚ 0,1 ɦ², ɧɨ ɩɪɢ ɷɬɨɦ ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɧɟ 
ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɟɟ 4 ɦ²; 

- ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɞɨɥɠɧɚ ɛɵɬɶ +21...+25 °ɋ; 
- ɩɨ ɩɟɪɢɦɟɬɪɭ ɩɨɦɟɳɟɧɢɟ ɨɛɨɪɭɞɭɟɬɫɹ ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɧɢɠɧɟɣ ɡɨɧɟ; 
- ɞɥɹ ɛɵɫɬɪɨɝɨ ɨɛɨɝɪɟɜɚ ɪɭɤ ɢ ɧɨɝ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɨɛɨɝɪɟɜɚɬɟɥɢ ɫ ɥɭɱɢɫɬɵɦ ɬɟɩɥɨɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɛɵɬɶ ɜ 
ɞɢɚɩɚɡɨɧɟ +35...+40 °ɋ; 

- ɩɨɦɟɳɟɧɢɟ ɨɛɨɪɭɞɭɟɬɫɹ ɜɟɲɚɥɤɚɦɢ, ɫɤɚɦɶɹɦɢ ɢɥɢ ɫɢɞɟɧɢɹɦɢ ɩɨ ɱɢɫɥɭ 
ɪɚɛɨɬɚɸɳɢɯ. 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ ɧɟ ɫɥɟɞɭɟɬ ɜɨ ɜɪɟɦɹ ɩɟɪɟɪɵɜɨɜ 

ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɯɨɥɨɞɟ. 
ɉɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ ɩɟɪɟɞɜɢɠɟɧɢɹ ɧɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɟ ɧɚ 

ɞɚɥɶɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɩɪɢ ɩɨɧɢɠɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɛɟɡ ɫɨɩɪɨɜɨɠɞɟɧɢɹ 
ɞɪɭɝɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. 

ɉɪɢ ɫɢɥɟ ɜɟɬɪɚ ɛɨɥɟɟ 12 ɦ/ɫ ɫɥɟɞɭɟɬ ɩɪɟɤɪɚɬɢɬɶ ɥɸɛɵɟ ɪɚɛɨɬɵ ɧɚ 
ɜɵɫɨɬɟ. 

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɜɩɪɚɜɟ ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 
ɩɪɟɤɪɚɳɚɬɶ ɩɥɚɧɨɜɵɟ ɪɚɛɨɬɵ. 
 

5.3.4 Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 
 

ɉɪɢɡɧɚɤɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɹ: 
- ɨɡɧɨɛ ɢ ɞɪɨɠɶ; 
- ɧɚɪɭɲɟɧɢɟ ɫɨɡɧɚɧɢɹ: ɡɚɬɨɪɦɨɠɟɧɧɨɫɬɶ ɢ ɚɩɚɬɢɹ, ɛɪɟɞ ɢ ɝɚɥɥɸɰɢɧɚɰɢɢ, 

ɧɟɚɞɟɤɜɚɬɧɨɟ ɩɨɜɟɞɟɧɢɟ; 
- ɩɨɫɢɧɟɧɢɟ ɢ ɩɨɛɥɟɞɧɟɧɢɟ ɝɭɛ; 
- ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɥɚ. 
ɉɪɢɡɧɚɤɢ ɨɛɦɨɪɨɠɟɧɢɹ ɧɢɠɧɢɯ ɤɨɧɟɱɧɨɫɬɟɣ: 

- ɩɨɬɟɪɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ; 
- ɤɨɠɚ ɛɥɟɞɧɚɹ, ɬɜɟɪɞɚɹ ɢ ɯɨɥɨɞɧɚɹ ɧɚ ɨɳɭɩɶ; 
- ɧɟɬ ɩɭɥɶɫɚ ɭ ɥɨɞɵɠɟɤ. 

ɉɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɩɪɢ ɩɟɪɟɨɯɥɚɠɞɟɧɢɢ: 
- ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɨɡɧɨɛɚ ɢ ɦɵɲɟɱɧɨɣ ɞɪɨɠɢ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɭɤɪɵɬɶ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɦɹɝɤɢɦ ɨɞɟɹɥɨɦ, ɩɪɟɞɥɨɠɢɬɶ ɬɟɩɥɵɣ ɱɚɣ ɫ 
ɫɚɯɚɪɨɦ; 

- ɜ ɬɟɩɥɨɦ ɩɨɦɟɳɟɧɢɢ ɧɟɦɟɞɥɟɧɧɨ ɫɧɹɬɶ ɨɞɟɠɞɭ ɢ ɩɨɦɟɫɬɢɬɶ ɜ ɜɚɧɧɭ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɞɵ +35...+40 °ɋ; 

- ɩɨɫɥɟ ɫɨɝɪɟɜɚɸɳɟɣ ɜɚɧɧɵ ɨɛɹɡɚɬɟɥɶɧɨ ɭɤɪɵɬɶ ɬɟɩɥɵɦ ɨɞɟɹɥɨɦ ɢɥɢ 
ɧɚɞɟɬɶ ɬɟɩɥɭɸ ɫɭɯɭɸ ɨɞɟɠɞɭ; 

- ɩɪɨɞɨɥɠɚɬɶ ɩɨɢɬɶ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɬɟɩɥɵɦ ɱɚɟɦ ɫ ɫɚɯɚɪɨɦ ɞɨ ɩɪɢɛɵɬɢɹ 
ɜɪɚɱɟɣ. 
ɉɨɪɹɞɨɤ ɞɟɣɫɬɜɢɣ ɩɪɢ ɨɛɦɨɪɨɠɟɧɢɢ: 
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- ɤɚɤ ɦɨɠɧɨ ɫɤɨɪɟɟ ɞɨɫɬɚɜɢɬɶ ɩɨɫɬɪɚɞɚɜɲɟɝɨ ɜ ɬɟɩɥɨɟ ɩɨɦɟɳɟɧɢɟ; 
- ɫɧɹɬɶ ɫ ɨɛɦɨɪɨɠɟɧɧɵɯ ɤɨɧɟɱɧɨɫɬɟɣ ɨɞɟɠɞɭ ɢ ɨɛɭɜɶ; 
- ɧɟɦɟɞɥɟɧɧɨ ɭɤɪɵɬɶ ɩɨɜɪɟɠɞɟɧɧɵɟ ɭɱɚɫɬɤɢ ɨɬ ɜɧɟɲɧɟɝɨ ɬɟɩɥɚ 

ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɟɣ ɩɨɜɹɡɤɨɣ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɚɬɵ ɢɥɢ 
ɨɞɟɹɥɚɦɢ ɢ ɬɟɩɥɨɣ ɨɞɟɠɞɨɣ; 

- ɞɚɬɶ ɬɟɩɥɵɣ ɱɚɣ; 
- ɞɚɬɶ 1-2 ɬɚɛɥɟɬɤɢ ɚɧɚɥɶɝɢɧɚ; 
- ɜɵɡɜɚɬɶ «ɋɤɨɪɭɸ ɩɨɦɨɳɶ». 

ɇɟɞɨɩɭɫɬɢɦɨ: 
- ɪɚɫɬɢɪɚɬɶ ɨɛɦɨɪɨɠɟɧɧɭɸ ɤɨɠɭ; 
- ɩɨɦɟɳɚɬɶ ɨɛɦɨɪɨɠɟɧɧɵɟ ɤɨɧɟɱɧɨɫɬɢ ɜ ɬɟɩɥɭɸ ɜɨɞɭ ɢɥɢ ɨɛɤɥɚɞɵɜɚɬɶ 

ɝɪɟɥɤɚɦɢ; 
- ɫɦɚɡɵɜɚɬɶ ɤɨɠɭ ɦɚɫɥɚɦɢ ɢɥɢ ɜɚɡɟɥɢɧɨɦ. 

 
5.3.5 Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ 

 
ɉɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ: 

- ɨɬɤɥɸɱɢɬɶ ɜɫɟ ɪɚɛɨɬɚɸɳɢɟ ɦɟɯɚɧɢɡɦɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ; 
- ɫɥɨɠɢɬɶ ɜ ɨɬɜɟɞɟɧɧɨɟ ɦɟɫɬɨ ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɪɢɦɟɧɹɟɦɭɸ ɜ ɩɪɨɰɟɫɫɟ 

ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɨɫɧɚɫɬɤɭ; 
- ɨɱɢɫɬɢɬɶ ɨɬ ɝɪɹɡɢ, ɩɪɨɦɵɬɶ ɢ ɭɛɪɚɬɶ ɢɧɫɬɪɭɦɟɧɬ ɢ ɦɟɥɤɢɟ ɞɟɬɚɥɢ ɜ 

ɦɟɫɬɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɢɯ ɯɪɚɧɟɧɢɹ; 
- ɭɛɪɚɬɶ ɢ ɩɪɢɜɟɫɬɢ ɜ ɩɨɪɹɞɨɤ ɪɚɛɨɱɟɟ ɦɟɫɬɨ; 
- ɩɪɨɬɟɪɟɬɶ ɢ ɫɦɚɡɚɬɶ ɬɪɭɳɢɟɫɹ ɱɚɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɫɞɚɬɶ ɟɝɨ ɧɚ 

ɯɪɚɧɟɧɢɟ; 
- ɫɧɹɬɶ ɢ ɩɨɦɟɫɬɢɬɶ ɧɚ ɯɪɚɧɟɧɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɫɩɟɰɨɞɟɠɞɭ, ɨɛɭɜɶ ɩɨɦɟɫɬɢɬɶ ɜ ɫɭɲɢɥɤɭ. 
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6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ⱥɧɞɢɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ. 

 
6.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ⱥɧɞɢɣɫɤɢɣ ɝɢɞɪɨɭɡɟɥ, ɪɚɫɩɨɥɨɠɟɧ ɜ Ⱦɚɝɟɫɬɚɧɟ, ɧɚ ɪɟɤɟ Ⱥɧɞɢɣɫɤɨɟ 

Ʉɨɣɫɭ. əɜɥɹɸɳɟɣɫɹ ɥɟɜɨɣ ɫɬɨɪɨɧɨɣ ɪɟɤɢ ɋɭɥɚɤ, ɨɛɪɚɡɭɟɬɫɹ ɨɬ ɫɥɢɹɧɢɹ ɪɟɤ 
ɉɢɪɢɤɢɬɟɥɶɫɤɚɹ Ⱥɥɚɡɚɧɢ ɢ Ɍɭɲɟɬɫɤɚɹ Ⱥɥɚɡɚɧɢ, ɛɟɪɭɳɢɯ ɧɚɱɚɥɨ ɜ ɝɨɪɧɨɣ 
Ɍɭɲɟɬɢɢ (Ƚɪɭɡɢɹ). 

ȼ ɩɢɬɚɧɢɟ ɪɟɤɢ ɭɱɚɫɬɜɭɸɬ ɞɨɠɞɟɜɵɟ ɨɫɚɞɤɢ, ɩɨɞɡɟɦɧɵɟ ɢ ɬɚɥɵɟ ɜɨɞɵ. 
Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ ɧɚ ɜɫɟɦ ɫɜɨёɦ ɩɪɨɬɹɠɟɧɢɢ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɤɚɦ ɫ ɜɟɫɟɧɧɟ-
ɥɟɬɧɢɦ ɩɨɥɨɜɨɞɶɟɦ ɢ ɧɢɡɤɨɣ ɦɟɠɟɧɶɸ. Ɉɫɧɨɜɧɚɹ ɞɨɥɹ ɫɬɨɤɚ (60-70 %) 
ɩɪɨɯɨɞɢɬ ɜ ɬёɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ (ɦɚɣ — ɚɜɝɭɫɬ). Ʉɚɤ ɩɪɚɜɢɥɨ, ɧɚɢɛɨɥɶɲɢɣ ɫɬɨɤ 
ɨɬɦɟɱɚɟɬɫɹ ɜ ɢɸɧɟ, ɚ ɧɚɢɦɟɧɶɲɢɣ — ɜ ɮɟɜɪɚɥɟ.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ, 
ɡɚɫɭɲɥɢɜɨɦɭ ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɚɣɨɧɭ. ȼɵɫɨɤɢɟ ɝɨɪɵ ɧɚɤɪɵɬɵ ɫɧɟɝɨɦ. 
ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ -  ɩɥɸɫ 1°ɋ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ – ɩɥɸɫ 
24°ɋ. ȼ ɰɟɥɨɦ, ɥɟɬɧɢɣ ɤɥɢɦɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɛɢɥɢɟɦ ɬɟɩɥɚ ɢ ɫɭɯɨɫɬɶɸ. 

 ȼ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ.  

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɧɞɢɣɫɤɨɣ Ƚɗɋ ɧɟ 
ɬɚɤ ɭɠ ɢ ɦɧɨɝɨɨɛɪɚɡɧɚ. ɇɟɛɨɥɶɲɢɟ ɩɨɥɨɫɵ ɥɟɫɨɫɬɟɩɢ ɢ ɩɨɥɹ.  

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɚɧɧɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɛɢɬɚɸɬ 
ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ. Ɍɢɩɢɱɧɵɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɢ ɞɚɠɟ ɯɢɳɧɢɤɢ 
ɡɚɧɟɫɟɧɧɵɣ ɜ ɤɪɚɫɧɭɸ ɤɧɢɝɭ:  

- ɤɚɜɤɚɡɫɤɚɹ ɜɵɞɪɚ 
- Ȼɚɪɫ 
-ɛɥɚɝɨɪɨɞɧɵɣ ɨɥɟɧɶ 
ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ ɧɚ ɭɱɚɫɬɤɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɯɚɪɢɭɫ, ɳɭɤɚ ɢ ɬ.ɞ. 
ȼɨɡɞɟɣɫɬɜɢɟ Ⱥɧɞɢɣɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ 

ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 
 

6.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱥɧɞɢɣɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 



69 
 

- ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ 

ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 

− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 
ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 
«ɋɚɧɢɬɚɪɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 

 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 
ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 
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 - ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 
- ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ 
ɫɜɹɡɚɧɨ ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
 

6.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞ ɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ 
ɪɚɫɱɟɬɨɜ, ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 
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- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2 ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ: 
          

1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ        
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 

1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       
 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          
 2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ 
ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ ɠɭɪɧɚɥɚɯ;         
 2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  
ɧɨɪɦɚɬɢɜɨɜ ɉȾȼ  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ; 
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2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;   
 2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 

 
6.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

1. Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
ܯ  = ே∙௤ଵ଴଴% ∙  ɬ;                                                                                             (6.1) ,ߩ

 ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (68056 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2= ߩ ɬ/ɦ3) 
ܯ  = ܰ ∙ %ͳͲͲݍ ∙ ߩ = ͸ͺͲͷ͸ ∙ ͳ,ͺͳͲͲ% ∙ ʹ = ʹͶͷͲ  ̞

 
2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ., 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 
ܯ  = ே∙௤ଵ଴଴% ∙  ɬ;                                                                                             (6.2) ,ߩ

 ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (1357 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (1,6= ߩ ɬ/ɦ3) 
ܯ  = ܰ ∙ %ͳͲͲݍ = ͳ͵ͷ͹ ∙ ͳ,ͲͳͲͲ% ∙ ͳ,͸ = ʹͳ,͹ͳ ˕ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 2450 ɬɨɧɧ 

ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 21,71 ɬɨɧɧ ɨɬɯɨɞɨɜ 
ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ 
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ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ 
ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ 
ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
6.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɧɞɢɣɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 
 
1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɹɞɨɦ ɫ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ – ɩ.Ɍɚɧɬɚɪɢ, 

ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ», ɬɪɟɛɭɟɬɫɹ 
ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-
ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ ɨɬ 
ɫɛɪɨɫɨɜ Ⱥɧɞɢɣɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɨɫёɥɤɚ Ɍɚɧɬɚɪɢ ɢ ɞɪɭɝɢɯ ɧɢɡ ɥɟɠɚɳɢɯ ɩɨ ɬɟɱɟɧɢɸ 
ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ Ƚɗɋ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110-02: 
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- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ 
ɰɟɧɬɪɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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7 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

7.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

7.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɬɚɛɥɢɰɟ 7.1. 

 
Ɍɚɛɥɢɰɚ 7.1 - Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2022 2023 2024 2025 2026 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 41 41 41 41 41 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 164000 164000 164000 164000 164000 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ 

% 1,0 1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ 

Ɇȼɬ*ɱ 1640 1640 1640 1640 1640 

Ɉɛɴɟɦ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 162360 162360 162360 162360 162360 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢ

ɸ 

ɪɭɛ./ 
Ɇȼɬ*ɱ 

1308 1346 1380 1413 1445 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 21,2 21,8 22,4 22,9 23,4 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 3,5 3,6 3,7 3,8 3,9 



76 
 

Ɂɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 7.1 ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ 
ɜɵɪɭɱɤɢ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɭɜɟɥɢɱɟɧɢɟɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 

7.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ.  

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ 
ɪɚɫɯɨɞɨɜ ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ 
ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ 
ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 
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ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 
 

Ɍɚɛɥɢɰɚ 7.2 - ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 39,1 
ɉɪɨɱɢɟ 274,0 24,8 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 64,05 
 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

 
Ɍɚɛɥɢɰɚ 7.3 - ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ   
ɍɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ 
(Ɇȼɬ) 

ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 

ɨɬ 1 ɞɨ 5 ɨɬ 6 ɞɨ 15 ɨɬ 16 ɞɨ 25 ɫɜɵɲɟ 25 

ɨɬ 25 Ɇȼɬ ɞɨ 
99 Ɇȼɬ 

0,120% 0,170% 0,300% 0,400% 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ 
ɜ ɬɚɛɥɢɰɟ 7.4. 
 
Ɍɚɛɥɢɰɚ 7.4 - Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇɜɬ 6,82 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,48 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 0,14 
ɂɬɨɝɨ  7,44 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ*ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 7.5. 
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Ɍɚɛɥɢɰɚ 7.5 - Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 

13,8 13,8 33,9 43,1 43,1 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, 

ɦɥɧ.ɪɭɛ. 
4,2 4,2 23,5 30,0 30,0 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 73,2 73,2 73,2 73,2 73,2 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

0,5 0,5 2,9 5,3 5,3 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 

8,5 8,5 21,1 21,1 21,1 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 2,7 2,9 3,3 3,3 3,3 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 102,9 103,1 157,9 176,0 176,0 
 
ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɩɟɪɢɨɞɚ ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ 

ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɚ ɬɚɤɠɟ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɪɚɫɯɨɞɵ ɧɚ 
ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 7 .1). 

 

 
Ɋɢɫɭɧɨɤ 7.1 - ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
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ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɨɥɶɲɢɣ ɩɪɨɰɟɧɬ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɭɯɨɞɢɬ 
ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɬɚɤ ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɜɜɨɞ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɪɚɛɨɬɭ, ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɡɚɬɪɚɬɨɣ ɩɨ ɢɬɨɝɭ. 

 
7.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.6. 

 
Ɍɚɛɥɢɰɚ 7.6 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022  2023 2024 2025 2026 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 66,8 111,5 102,3 113,6 122,9 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 30,4 157,2 53,6 77,5 99,3 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 

ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 50,3 50,3 50,3 29,3 25,8 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 11,6 11,3 47,8 83,8 82,7 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 159,1 330,4 254,2 231,5 234,8 
 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜ ɫɬɪɭɤɬɭɪɟ ɧɚɥɨɝɨɜ ɧɚɢɛɨɥɶɲɚɹ ɞɨɥɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɧɚɢɦɟɧɶɲɚɹ ɞɨɥɹ - ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɜɡɧɨɫɵ 
ɨɫɬɚɥɢɫɶ ɧɟɢɡɦɟɧɧɵɦɢ. 

 
7.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 7.7. 
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Ɍɚɛɥɢɰɚ 7.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 2026 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), 

ɦɥɧ.ɪɭɛ. 688,4 709,2 729,45 748,7 767,8 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, 
ɦɥɧ.ɪɭɛ. 113,6 113,6 158,4 178,5 178,5 

EBITDA (ȼɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 685,8 706,6 726,8 746,0 765,1 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), 

ɦɥɧ.ɪɭɛ. 
482,7 503,8 454,4 520,4 554,9 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ 
ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 

ɦɥɧ.ɪɭɛ. 
68,1 100,7 90,8 104,1 111,0 

NOPAT (ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 414,5 403,0 363,3 416,3 443,9 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

20,00 20,00 20,00 20,00 20,00 

 
ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, 

ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɢ 
ɭɜɟɥɢɱɟɧɢɟ ɬɟɤɭɳɟɦ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ, ɪɢɫɭɧɨɤ 7.2 ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɦɥɧ. ɪɭɛ. 
 

 
Ɋɢɫɭɧɨɤ 7.2 - ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ 

 
ɇɚ ɝɪɚɮɢɤɟ ɜɢɞɧɨ, ɱɬɨ ɩɨɫɥɟ ɜɜɨɞɚ ɝɢɞɪɨɭɡɥɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɩɪɢɛɵɥɶ 

ɩɨɤɪɵɜɚɟɬ ɭɛɵɬɤɢ, ɞɚɠɟ ɫ ɭɱɟɬɨɦ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ. 
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Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɝɪɚɮɢɤɨɦ Ʉɷɲ-Ɏɥɨ, ɢɡɨɛɪɚɡɢɦ 
ɧɚ ɝɪɚɮɢɤɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɚ, ɝɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 7.3.  

 

 
Ɋɢɫɭɧɨɤ 7.3 - Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ 

 
ɇɚ ɪɢɫɭɧɤɟ ɨɛɨɡɧɚɱɟɧɨ: 
1. ɇɚɱɚɥɨ ɜɨɡɜɟɞɟɧɢɹ Ⱥɧɞɢɣɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ - 2020 ɝɨɞ; 
2. ɇɚɱɚɥɨ ɫɛɨɪɤɢ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɝɟɧɟɪɚɬɨɪɚ - 2020 ɝɨɞ; 
3. ɉɪɢɟɦɤɚ ɜɬɭɥɤɢ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɬɭɪɛɢɧɵ -  2020 ɝɨɞ; 
4. ɋɛɨɪɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɬɭɪɛɢɧɵ - 2020 ɝɨɞ; 
5. ɋɛɨɪɤɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɬɭɪɛɢɧɵ - 2020 ɝɨɞ; 
6. ɍɫɬɚɧɨɜɤɚ ɬɭɪɛɢɧɵ ɜ ɲɚɯɬɭ – 2020 ɝɨɞ; 
7. ɉɭɫɤ ɧɚɱɚɥɨ ɪɚɛɨɬɵ ɩɟɪɜɨɝɨ ɢ ɜɬɨɪɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ - 2021 ɝɨɞ; 
8. ɗɬɚɩ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ - 2021 ɝɨɞ. 
 
7.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

 
7.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 



82 
 

Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 

ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-
1/20-113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞ ɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ⱥɧɞɢɣɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 40 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2020ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

 
7.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 
 

Ɍɚɛɥɢɰɚ 7.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ⱥɧɞɢɣɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ» 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 129 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 313,2 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,19 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 13,53 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ*ɱ 1,2 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 120041,5 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ, ɜɢɞɧɨ, ɱɬɨ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI, ɢɦɟɟɬ 
ɡɧɚɱɟɧɢɟ ɛɥɢɡɤɨɟ ɤ ɟɞɢɧɢɰɟ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 
ɩɪɨɟɤɬɚ ɜɟɫɶɦɚ ɞɥɢɬɟɥɶɧɵɣ ɢ ɫɨɫɬɚɜɥɹɟɬ 129 ɦɟɫɹɰɟɜ (10,8 ɥɟɬ). 
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7.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 7.9.  
 
Ɍɚɛɥɢɰɚ 7.9 - ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 

ɦɥɧ.Ɋɭɛɥɟɣ 
135,5 290,2 188,6 132,0 136,7 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

10,6 10,3 46,6 82,3 80,8 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

146,1 300,5 235,2 214,3 217,5 

 
ȼɵɜɨɞ: ɜ ɯɨɞɟ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɚɠ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɡɧɚɱɢɬɟɥɶɧɵɣ ɠɟ ɩɪɨɰɟɧɬɧɵɣ ɩɪɢɪɨɫɬ ɩɨɫɬɭɩɥɟɧɢɣ 
ɩɪɢɯɨɞɢɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɬ.ɤ. ɜɜɨɞɹɬɫɹ ɧɨɜɵɟ ɝɟɧɟɪɢɪɭɸɳɢɟ 
ɦɨɳɧɨɫɬɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɨɜɹɬɫɹ 
ɛɨɥɶɲɟ.  

 
7.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ - ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɪɢɫɭɧɨɤ 7.4; 
ɛ) ɐɟɧɚ ɫɛɵɬɚ, ɪɢɫɭɧɨɤ 7.5; 
ɜ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɪɢɫɭɧɨɤ 7.6; 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
 



84 
 

 
Ɋɢɫɭɧɨɤ 7.4 - ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 
ȼɵɜɨɞ: ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ 

ɜɟɥɢɱɢɧɵ PI. 
 

 
Ɋɢɫɭɧɨɤ 7.5 - ɂɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɰɟɧɵ ɫɛɵɬɚ 

 
ȼɵɜɨɞ: ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɢɧɞɟɤɫɚ 

ɩɪɢɛɵɥɶɧɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 7.6 - ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ȼɵɜɨɞ: ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI ɪɟɡɭɥɶɬɚɬ ɭɜɟɥɢɱɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
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8 Ɍɭɪɛɢɧɧɵɟ ɡɚɬɜɨɪɵ. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɡɚɬɜɨɪɨɜ, ɫɢɫɬɟɦɵ 
ɩɪɢɜɨɞɚ 

 

8.1 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɡɚɬɜɨɪɨɜ 
 

ɉɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ ɩɟɪɟɤɪɵɜɚɟɦɵɯ ɨɬɜɟɪɫɬɢɣ ɡɚɬɜɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬ 
ɧɚ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɝɥɭɛɢɧɧɵɟ. ɉɨɜɟɪɯɧɨɫɬɧɵɟ ɡɚɬɜɨɪɵ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ 
ɩɨɪɨɝɟ ɫɨɨɪɭɠɟɧɢɹ, ɜɟɪɯɧɹɹ ɤɪɨɦɤɚ ɬɚɤɢɯ ɡɚɬɜɨɪɨɜ ɧɚɯɨɞɢɬɫɹ ɜɵɲɟ ɭɪɨɜɧɹ 
ɜɨɞɵ. Ƚɥɭɛɢɧɧɵɟ ɡɚɬɜɨɪɵ ɩɟɪɟɤɪɵɜɚɸɬ ɨɬɜɟɪɫɬɢɹ, ɩɨɝɪɭɠɟɧɧɵɟ ɜ ɜɨɞɭ; ɢɯ 
ɜɟɪɯɧɹɹ ɤɪɨɦɤɚ ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɭɪɨɜɧɹ ɜɨɞɵ.  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɚ ɢ ɟɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɧɚ 
ɫɨɨɪɭɠɟɧɢɢ ɫɩɨɫɨɛɵ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɦɢ: ɢɡ-ɩɨɞ ɡɚɬɜɨɪɚ 
ɢ ɩɨ ɜɟɪɯɭ ɡɚɬɜɨɪɚ.  

ɉɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɧɚɡɧɚɱɟɧɢɸ ɡɚɬɜɨɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ 
ɨɫɧɨɜɧɵɟ, ɪɟɦɨɧɬɧɵɟ, ɚɜɚɪɢɣɧɵɟ, ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɟ ɢ ɫɬɪɨɢɬɟɥɶɧɵɟ.  

Ɉɫɧɨɜɧɵɟ (ɪɚɛɨɱɢɟ) ɡɚɬɜɨɪɵ ɩɨɫɬɨɹɧɧɨ ɪɚɛɨɬɚɸɬ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. Ʉ ɧɢɦ 
ɨɬɧɨɫɹɬɫɹ ɜɫɟ ɜɢɞɵ ɡɚɬɜɨɪɨɜ, ɩɟɪɟɤɪɵɜɚɸɳɢɟ ɜɨɞɨɫɥɢɜɧɵɟ ɢɥɢ ɜɨɞɨɫɛɪɨɫɧɵɟ 
ɨɬɜɟɪɫɬɢɹ ɩɥɨɬɢɧ, ɜɨɞɨɩɪɢɟɦɧɵɟ ɨɬɜɟɪɫɬɢɹ ɡɞɚɧɢɣ Ƚɗɋ ɢ ɫɭɞɨɯɨɞɧɵɟ 
ɨɬɜɟɪɫɬɢɹ ɲɥɸɡɨɜ. ɗɬɢ ɡɚɬɜɨɪɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɚ ɩɥɨɬɢɧɚɯ -ɱɚɫɬɢɱɧɨɟ ɢɥɢ 
ɩɨɥɧɨɟ ɨɬɤɪɵɬɢɟ ɨɬɜɟɪɫɬɢɣ ɢɥɢ ɥɸɛɨɟ ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ ɡɚɬɜɨɪɨɦ ɜ ɭɫɥɨɜɢɹɯ 
ɬɟɤɭɳɟɣ ɜɨɞɵ; ɧɚ ɲɥɸɡɚɯ - ɩɨɥɧɨɟ ɨɬɤɪɵɬɢɟ ɢɥɢ ɡɚɤɪɵɬɢɟ ɨɬɜɟɪɫɬɢɹ, 
ɩɪɨɢɡɜɨɞɹɳɟɟɫɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɡɚɬɜɨɪɚ (ɜɨɪɨɬ) ɜ ɭɫɥɨɜɢɹɯ ɜɵɪɚɜɧɟɧɧɵɯ 
ɭɪɨɜɧɟɣ ɜ ɜɟɪɯɧɟɦ ɢɥɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ ɢ ɤɚɦɟɪɟ ɲɥɸɡɚ.  

Ɇɟɯɚɧɢɡɦɵ, ɩɪɢɜɨɞɹɳɢɟ ɜ ɞɜɢɠɟɧɢɟ ɨɫɧɨɜɧɵɟ ɡɚɬɜɨɪɵ, ɦɨɝɭɬ ɛɵɬɶ ɧɚ 
ɩɥɨɬɢɤɚɯ ɢ Ƚɗɋ ɫɬɚɰɢɨɧɚɪɧɵɟ ɢɥɢ ɩɨɞɜɢɠɧɵɟ, ɧɚ ɜɨɪɨɬɚɯ ɠɟ ɲɥɸɡɨɜ ɬɨɥɶɤɨ 
ɫɬɚɰɢɨɧɚɪɧɵɟ.  

Ɋɟɦɨɧɬɧɵɟ ɡɚɬɜɨɪɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɵɬɢɹ ɨɬɜɟɪɫɬɢɹ 
ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ ɪɟɦɨɧɬɚ ɨɫɧɨɜɧɨɝɨ ɡɚɬɜɨɪɚ ɢɥɢ ɱɚɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 
Ɇɚɧɟɜɪɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɧɵɦɢ ɡɚɬɜɨɪɚɦɢ ɩɪɨɢɡɜɨɞɹɬ ɜ ɫɩɨɤɨɣɧɨɣ ɜɨɞɟ. ɑɢɫɥɨ 
ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɧɚ ɩɥɨɬɢɧɟ ɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɨɛɵɱɧɨ ɦɟɧɶɲɟ 
ɨɛɳɟɝɨ ɱɢɫɥɚ ɨɫɧɨɜɧɵɯ ɡɚɬɜɨɪɨɜ. ɗɬɢ ɡɚɬɜɨɪɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɯɪɚɧɹɬ ɜ 
ɫɩɟɰɢɚɥɶɧɵɯ ɡɚɬɜɨɪɨɯɪɚɧɢɥɢɳɚɯ ɢ ɞɨɫɬɚɜɥɹɸɬ ɤ ɦɟɫɬɭ ɢɯ ɭɫɬɚɧɨɜɤɢ ɤɪɚɧɚɦɢ. 
ɑɢɫɥɨ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɜ ɜɨɞɨɩɪɨɜɨɞɧɵɯ ɝɚɥɟɪɟɹɯ ɫɭɞɨɯɨɞɧɵɯ ɲɥɸɡɨɜ 
ɛɨɥɶɲɟ ɨɛɳɟɝɨ ɱɢɫɥɚ ɨɫɧɨɜɧɵɯ ɡɚɬɜɨɪɨɜ.  

Ⱥɜɚɪɢɣɧɵɟ ɡɚɬɜɨɪɵ ɩɪɢɦɟɧɹɸɬ ɬɚɤɠɟ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɡɚɤɪɵɬɢɹ 
ɨɬɜɟɪɫɬɢɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɧɨ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɫ ɨɫɧɨɜɧɵɦ 
ɡɚɬɜɨɪɨɦ ɢɥɢ ɬɭɪɛɢɧɨɣ. Ⱥɜɚɪɢɣɧɵɟ ɡɚɬɜɨɪɵ ɞɨɥɠɧɵ ɨɩɭɫɤɚɬɶɫɹ ɜ ɩɨɬɨɤ; 
ɩɨɞɴɟɦ ɢɯ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨɫɥɟ ɜɵɪɚɜɧɢɜɚɧɢɹ ɧɚɩɨɪɨɜ 
ɩɨ ɨɛɟ ɫɬɨɪɨɧɵ ɡɚɬɜɨɪɚ. ɉɪɢ ɩɨɞɜɨɞɟ ɜɨɞɵ ɤ ɬɭɪɛɢɧɚɦ ɨɬɤɪɵɬɨ ɭɥɨɠɟɧɧɵɦɢ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɜ ɳɢɬɨɜɵɯ ɨɬɞɟɥɟɧɢɹɯ ɧɚɩɨɪɧɵɯ ɛɚɫɫɟɣɧɨɜ ɢ 
ɜɨɞɨɩɪɢɟɦɧɢɤɚɯ ɞɟɪɢɜɚɰɢɨɧɧɵɯ ɡɚɬɜɨɪɵ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɩɨɞɴɟɦɧɵɦɢ 
ɦɟɯɚɧɢɡɦɚɦɢ ɧɚ ɤɚɠɞɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ. Ɍɚɤɢɟ ɡɚɬɜɨɪɵ ɞɨɥɠɧɵ ɢɦɟɬɶ 
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ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɢ ɦɟɫɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɡɚɬɜɨɪɵ 
ɞɨɥɠɧɵ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɬɚɤɠɟ ɜɨɞɨɩɪɢɟɦɧɢɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɟɫɥɢ 
ɧɚɩɨɪɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɨɬɤɪɵɬɨ ɭɥɨɠɟɧɵ ɩɨ ɧɢɡɨɜɨɦɭ ɨɬɤɨɫɭ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɵ.  

Ⱥɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɟ ɡɚɬɜɨɪɵ ɜɵɩɨɥɧɹɸɬ ɮɭɧɤɰɢɢ ɚɜɚɪɢɣɧɵɯ ɢ 
ɪɟɦɨɧɬɧɵɯ, ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɯ ɩɟɪɟɞ ɨɫɧɨɜɧɵɦɢ ɡɚɬɜɨɪɚɦɢ ɜɨɞɨɫɛɪɨɫɨɜ ɢ 
ɜɨɞɨɫɩɭɫɤɨɜ. (Ʉɨɥɢɱɟɫɬɜɨ ɤɨɦɩɥɟɤɬɨɜ ɩɟɪɟɧɨɫɧɵɯ ɡɚɬɜɨɪɨɜ ɞɨɥɠɧɨ ɛɵɬɶ 
ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɨɫɧɨɜɧɵɯ.) Ɉɬɜɟɪɫɬɢɹ ɝɥɭɛɢɧɧɵɯ ɜɨɞɨɫɩɭɫɤɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɚɛɠɟɧɵ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɦɢ ɡɚɬɜɨɪɚɦɢ. 
ɉɪɢ ɜɯɨɞɟ ɜ ɜɨɞɨɩɪɢёɦɧɵɟ ɨɬɜɟɪɫɬɢɹ ɬɭɪɛɢɧɧɵɯ ɜɨɞɨɜɨɞɨɜ ɪɭɫɥɨɜɵɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɟɪɟɧɨɫɧɵɟ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɟ ɡɚɬɜɨɪɵ ɜ ɤɨɥɢɱɟɫɬɜɟ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɤɨɦɩɥɟɤɬɨɜ.  

Ⱥɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɟ ɡɚɬɜɨɪɵ ɞɥɹ ɨɬɤɪɵɬɵɯ ɬɭɪɛɢɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɩɟɪɟɞ ɜɯɨɞɨɦ ɜ ɧɢɯ ɢɥɢ ɧɚ ɢɯ ɧɚɱɚɥɶɧɵɯ ɭɱɚɫɬɤɚɯ. 
ɗɬɢ ɡɚɬɜɨɪɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɵɫɬɪɨɟ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɡɚɤɪɵɬɢɟ 
ɜɨɞɨɜɨɞɚ ɜ ɫɥɭɱɚɹɯ ɪɚɡɪɵɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɥɢ ɚɜɚɪɢɢ ɜ ɫɢɫɬɟɦɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧ, ɟɫɥɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɨɛɨɪɭɞɨɜɚɧɚ ɚɝɪɟɝɚɬɚɦɢ, ɧɟ 
ɞɨɩɭɫɤɚɸɳɢɦɢ ɢɯ ɞɥɢɬɟɥɶɧɨɝɨ ɪɚɡɝɨɧɚ ɢɥɢ ɧɟ ɢɦɟɸɳɢɦɢ ɩɪɨɬɢɜɨɪɚɡɝɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɢ, ɟɫɥɢ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɩɟɰɢɚɥɶɧɵɣ ɚɜɚɪɢɣɧɵɣ 
ɡɚɬɜɨɪ. Ⱥɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɡɚɬɜɨɪ ɬɭɪɛɢɧɧɨɝɨ ɜɨɞɨɜɨɞɚ ɞɨɥɠɟɧ ɢɦɟɬɶ, 
ɤɪɨɦɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɞɢɫɬɚɧɰɢɨɧɧɵɦ 
ɩɪɢɜɨɞɨɦ, ɬɚɤɠɟ ɢ ɦɟɫɬɧɨɟ ɭɩɪɚɜɥɟɧɢɟ.  

ɋɬɪɨɢɬɟɥɶɧɵɟ ɡɚɬɜɨɪɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɡɚɤɪɵɬɢɹ ɜɨɞɨɫɛɪɨɫɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɫ ɛɨɥɶɲɢɦ 
ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ (10-16) ɩɪɢ ɩɭɫɤɟ ɢɯ ɩɨ ɨɱɟɪɟɞɢ, ɤɨɝɞɚ ɩɪɢɯɨɞɢɬɫɹ ɜɟɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɥɟ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɱɚɫɬɢ ɚɝɪɟɝɚɬɨɜ ɫɬɚɧɰɢɢ, ɜ ɤɚɱɟɫɬɜɟ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɚɤ ɨɫɧɨɜɧɵɟ, ɬɚɤ ɢ ɪɟɦɨɧɬɧɵɟ 
ɡɚɬɜɨɪɵ. 

 
8.2 Ɍɭɪɛɢɧɧɵɟ ɡɚɬɜɨɪɵ 
 
ɉɪɟɞɬɭɪɛɢɧɧɵɦɢ ɡɚɬɜɨɪɚɦɢ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɡɚɩɨɪɧɵɟ ɨɪɝɚɧɵ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɧɚɩɨɪɧɵɯ ɜɨɞɨɜɨɞɚɯ ɩɟɪɟɞ ɜɯɨɞɨɦ ɜ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɦɚɲɢɧɵ ɢ ɜɯɨɞɹɳɢɟ ɜ ɟɞɢɧɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɝɢɞɪɨɦɚɲɢɧɵ. 

ɉɪɟɞɬɭɪɛɢɧɧɵɟ ɡɚɬɜɨɪɵ ɧɚ ɬɭɪɛɢɧɧɵɯ ɜɨɞɨɜɨɞɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: 
- ɩɪɟɤɪɚɳɟɧɢɟ ɞɨɫɬɭɩɚ ɜɨɞɵ ɤ ɝɢɞɪɨɬɭɪɛɢɧɟ ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɜɢɡɢɣ ɢ ɪɟɦɨɧɬɚ ɟɟ ɭɡɥɨɜ; 
- ɩɪɟɤɪɚɳɟɧɢɟ ɞɨɫɬɭɩɚ ɜɨɞɵ ɤ ɝɢɞɪɨɬɭɪɛɢɧɟ ɢɥɢ ɜ ɬɭɪɛɢɧɧɵɣ ɜɨɞɨɜɨɞ ɜ 
ɚɜɚɪɢɣɧɵɯ ɫɥɭɱɚɹɯ (ɩɪɢ ɪɚɡɝɨɧɟ ɬɭɪɛɢɧɵ ɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ, ɩɪɢ ɪɚɡɪɵɜɟ ɬɭɪɛɢɧɧɨɝɨ ɜɨɞɨɜɨɞɚ) 
- ɡɚɳɢɬɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɝɢɞɪɨɦɚɲɢɧ ɨɬ ɳɟɥɟɜɨɣ 
ɤɚɜɢɬɚɰɢɢ; 



88 
 

- ɩɪɟɤɪɚɳɟɧɢɟ ɞɨɫɬɭɩɚ ɜɨɞɵ ɤ ɝɢɞɪɨɚɝɪɟɝɚɬɭ ȽȺɗɋ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɜɨɞɚ ɢɡ ɨɞɧɨɝɨ 
ɪɟɠɢɦɚ ɜ ɞɪɭɝɨɣ. 

ɉɪɢ ɧɚɩɨɪɧɨɣ ɞɟɪɢɜɚɰɢɢ ɩɟɪɟɞ ɬɭɪɛɢɧɧɵɦ ɜɨɞɨɜɨɞɨɦ ɦɨɝɭɬ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɞɜɚ ɡɚɬɜɨɪɚ: ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ, ɨɛɵɱɧɵɣ ɞɢɫɤɨɜɵɣ, ɢ 
ɩɟɪɟɞ ɧɢɦ ɪɟɦɨɧɬɧɵɣ, ɞɢɫɤɨɜɵɣ ɢɥɢ ɩɥɨɫɤɢɣ. 
 ɉɪɟɞɬɭɪɛɢɧɧɵɟ ɡɚɬɜɨɪɵ ɫɬɚɜɹɬ ɩɪɢ ɧɚɩɨɪɚɯ ɛɨɥɟɟ 300 ɦ ɞɥɹ 
ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɨɬ ɳɟɥɟɜɨɣ ɤɚɜɢɬɚɰɢɢ ɢ ɱɟɪɟɡ 
ɦɟɪɧɵɟ ɩɪɨɬɟɱɤɢ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɚɩɨɪɚɯ ɨɬ 200 ɞɨ 300 ɦ ɩɪɢ ɱɢɫɥɟ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɝɪɟɝɚɬɚ ɦɟɧɟɟ 3000 ɜ ɝɨɞ. 
 ɉɪɟɞɬɭɪɛɢɧɵɣ ɡɚɬɜɨɪ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɩɨɡɜɨɥɹɟɬ ɛɵɫɬɪɟɟ 
ɩɪɟɤɪɚɬɢɬɶ ɩɨɞɚɱɭ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ, ɱɟɦ ɡɚɬɜɨɪ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɜ ɧɚɱɚɥɟ 
ɜɨɞɨɜɨɞɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɪɟɦɨɧɬ ɬɭɪɛɢɧɵ ɛɟɡ 
ɨɩɨɪɨɠɧɟɧɢɹ ɜɨɞɨɜɨɞɚ.  

ɉɥɨɫɤɢɟ ɡɚɬɜɨɪɵ. ɋɚɦɵɣ ɩɪɨɫɬɨɣ ɢ ɫɚɦɵɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɬɢɩ 
ɡɚɬɜɨɪɨɜ ɩɪɢɦɟɪ ɧɚ ɪɢɫɭɧɤɟ 8.1. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɨɫɤɢɣ ɳɢɬ, ɤɨɬɨɪɵɣ 
ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɜɟɪɯ-ɜɧɢɡ ɩɨ ɩɨɥɨɡɶɹɦ. Ɇɚɧɟɜɪɢɪɭɸɬ ɬɚɤɢɦɢ ɡɚɬɜɨɪɚɦɢ ɫ 
ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɪɢɜɨɞɨɜ, ɬɚɤɠɟ ɫ ɩɨɦɨɳɶɸ 
ɤɪɚɧɨɜ, ɨɛɵɱɧɨ ɤɨɡɥɨɜɵɯ. ɗɬɢ ɡɚɬɜɨɪɵ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ 
ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ. 

 

 
Ɋɢɫɭɧɨɤ 8.1 - ɉɥɨɫɤɢɣ ɡɚɬɜɨɪ 

 
Ⱦɢɫɤɨɜɵɟ ɡɚɬɜɨɪɵ. ɗɬɢ ɡɚɬɜɨɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɡɚɤɪɟɩɥɟɧɧɵɣ ɧɚ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɞɢɫɤ, ɪɢɫɭɧɨɤ 8.2. ɉɟɪɟɤɪɵɬɢɟ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɩɨɜɨɪɨɬɨɦ ɞɢɫɤɚ. Ⱦɢɫɤɨɜɵɟ ɡɚɬɜɨɪɵ ɫ ɩɥɨɫɤɨɫɤɨɲɟɧɵɦ ɞɢɫɤɨɦ ɢɥɢ ɫ 
ɛɢɩɥɚɧɧɵɦ ɞɢɫɤɨɦ ɨɞɧɨɪɹɞɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɧɚ ɫɬɚɬɢɱɟɫɤɢɟ 

http://blog.rushydro.ru/wp-content/uploads/2012/01/IMG_3086.jpg
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ɧɚɩɨɪɵ ɞɨ 170 ɦ, ɫ ɫɢɦɦɟɬɪɢɱɧɵɦ ɛɢɩɥɚɧɧɵɦ ɞɢɫɤɨɦ ɞɜɭɯɪɹɞɧɨɝɨ 
ɭɩɥɨɬɧɟɧɢɹ - ɧɚ ɫɬɚɬɢɱɟɫɤɢɟ ɧɚɩɨɪɵ ɞɨ 230 ɦ. 

 

 
Ɋɢɫɭɧɨɤ 8.2 - Ⱦɢɫɤɨɜɵɣ ɡɚɬɜɨɪ  

 
ɒɚɪɨɜɵɟ ɡɚɬɜɨɪɵ. ɗɬɢ ɡɚɬɜɨɪɵ ɜ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ ɩɪɢɦɟɧɹɸɬɫɹ 

ɨɛɵɱɧɨ ɧɚ ɫɬɚɬɢɱɟɫɤɢɟ ɧɚɩɨɪɵ ɫɜɵɲɟ 200 ɦ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɩɟɪɟɞ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɨɣ ɬɭɪɛɢɧɵ. ȼ Ɋɨɫɫɢɢ ɬɚɤɢɟ ɡɚɬɜɨɪɵ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 
Ȼɚɤɫɚɧɫɤɨɣ, Ƚɢɡɟɥɶɞɨɧɫɤɨɣ, Ɂɟɥɟɧɱɭɤɫɤɨɣ Ƚɗɋ. ɉɪɢɦɟɪ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 8.3. 

http://blog.rushydro.ru/wp-content/uploads/2012/01/Yagisawa_power_station_inlet_valve.jpg
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Ɋɢɫɭɧɨɤ 8.3 - ɒɚɪɨɜɨɣ ɡɚɬɜɨɪ 

 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ⱥɧɞɢɣɫɤɚɹ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ ɫ ɩɪɢɩɥɨɬɢɧɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɡɞɚɧɢɹ 
Ƚɗɋ. ȼɨɞɨɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢɦɟɸɬ ɩɨɪɨɝ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɨɬɦɟɬɤɟ 907, 
ɜɟɪɯɧɹɹ ɤɪɨɦɤɚ ɧɚ ɨɬɦɟɬɤɟ 911,4. Ɍɭɪɛɢɧɧɵɣ ɜɨɞɨɜɨɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɩɪɨɩɭɫɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ ɧɚɩɨɪɚ ɢ 
ɦɨɳɧɨɫɬɢ.  

ɉɨ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 22373-82 ɞɥɹ ɬɚɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɨɞɨɜɨɞɨɜ ɧɟ 
ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɪɟɞɬɭɪɛɢɧɧɨɝɨ ɡɚɬɜɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɫɬɚɜ ɡɚɬɜɨɪɨɜ ɨɩɪɟɞɟɥёɧ ɫɥɟɞɭɸɳɢɦ: 
ɪɟɦɨɧɬɧɵɣ ɩɥɨɫɤɢɣ ɫɤɨɥɶɡɹɳɢɣ ɡɚɬɜɨɪ, ɨɛɫɥɭɠɢɜɚɟɦɵɣ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ, 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɣ ɩɥɨɫɤɢɣ ɫɤɨɥɶɡɹɳɢɣ ɡɚɬɜɨɪ ɫ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɢ ɩɥɨɫɤɢɣ 
ɫɤɨɥɶɡɹɳɢɣ ɡɚɬɜɨɪ ɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɟ.  

 ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧ ɪɚɫɱɟɬ ɤɨɧɫɬɪɭɤɰɢɢ ȺɊɁ ɢ ɟɝɨ ɩɪɢɜɨɞɚ, ɬɚɤ ɤɚɤ ɨɧ, 
ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɢ ɢɧɬɟɪɟɫɧɵɦ. 

 
8.3 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɡɚɬɜɨɪɚ ɢ ɩɪɢɜɨɞɚ 

 

8.3.1 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɡɚɬɜɨɪɚ  
 
Ɋɚɡɦɟɪ ɩɟɪɟɤɪɵɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɜɨɞɚ: 3,13 ɦ 
ɇɟɨɛɯɨɞɢɦɵɟ ɪɚɡɦɟɪɵ ȺɊɁ: ݈ = ℎ = ͵,͸͵ ɦ 
ɇɟɨɛɯɨɞɢɦɵɟ ɪɚɡɦɟɪɵ ɯɨɞɚ ɲɬɨɤɚ ɩɪɢɜɨɞɚ: S=3,75 ɦ 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ: 
௪ܨ  = Ͳ,ͷ𝛾௪ሺܪ − ℎ௪ሻℎ௪݈௪;                                                                       (8.1) 
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௪ܨ = Ͳ,ͷ ∙ ͳͲ ∙ ሺ͸,ʹͷ − ͵,͵͵ሻ ∙ ͵,͵͵ଶ = ͳͲͳ,Ͷ͸ ˍʜ  
 

ɝɞɟ,   ʜ = ͸,ʹͷ – ɝɥɭɛɢɧɚ ɜɨɞɵ (ɧɚɩɨɪ) ɧɚɞ ɩɨɪɨɝɨɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 
 ℎ௪ = ݈௪ = ݈଴ + Ͳ,ʹ = ͵,ͳ͵ + Ͳ,ʹ = ͵,͵͵ ˏ – ɧɚɝɪɭɠɟɧɧɵɣ ɩɪɨɥɟɬ  ݈଴ = ͵,ͳ͵ ˏ – ɪɚɡɦɟɪ ɨɬɜɟɪɫɬɢɹ ɜ ɫɜɟɬɭ 

yw — ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ 10 ɤɇ/ɦ3 

 

ɉɪɢ ɷɬɨɦ ɩɨɥɨɠɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ (ɪɢɫ. 8.4):  
 𝑧 =  ℎଷೢ ቀ௣ೢభ+ଶ௣ೢమ௣ೢభ+௣ೢమ ቁ = ଷ,ଷଷଷ ቀହଵ,଺+ଶ∙ଶ଴,ଷହଵ,଺+ଶ଴,ଷ ቁ = ͳ,Ͷ͵ ˏ;                                    (8.2) 

௪݌  = 𝛾௪ܪ௭;                                                                                                (8.3) 
௪ଵ݌  = ͳͲ ∙ ͸,ʹͷ = ͷͳ,͸ ʜ/ˏଶ; ݌௪ଶ = ͳͲ ∙ ͵,ͳʹ = ʹͲ,͵ ʜ/ˏଶ 
 

 
Ɋɢɫɭɧɨɤ 8.4 - ɗɩɸɪɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɡɚɬɜɨɪ  

 
ȼɟɫ ɡɚɬɜɨɪɚ: 
 ܳ𝑓௖ =  ଴ଶ – ɭɫɥɨɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɡɚɬɜɨɪ;                                                 (8.4)݈ܪ
 ܳ𝑓௖ = ͸,ʹͷ ∙ ͵,ͳ͵ଶ = ͸ͳ,ʹ͵ ʜ/ˏଶ;  
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ܳ𝑓௖݈଴ = ͸ͳ,ʹ͵ ∙ ͵,ͳ͵ = ͳͻͳ,͸ͷ ʜ/ˏଶ – ɜɟɥɢɱɢɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ 
ɡɚɬɜɨɪɚ ɧɚ ɪɢɫɭɧɤɟ 8.5. 

 

 
Ɋɢɫɭɧɨɤ 8.5 - Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ 

 
1 — ɫɤɨɥɶɡɹɳɢɟ ɩɨɝɪɭɠɟɧɧɵɟ; 2 — ɤɨɥɟɫɧɵɟ ɩɨɝɪɭɠɟɧɧɵɟ; 3 — 

ɫɤɨɥɶɡɹɳɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ; 4 — ɤɨɥɟɫɧɵɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ. ܩ = ʹͷ ˍʜ = ʹͷͷͲ ˍˆ  
ɉɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɠɚɬɵɯ ɢ ɪɚɫɬɹɧɭɬɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɨɞɨɥɶɧɵɯ ɢ 

ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɟɣ ɡɚɬɜɨɪɨɜ ɩɪɢɧɢɦɚɸɬ = 150 ɦɦ. ɗɬɨ ɜɵɡɜɚɧɨ ɜɨɡɦɨɠɧɨɣ 
ɩɟɪɟɦɟɧɨɣ ɧɚɩɪɚɜɥɟɧɢɹ ɭɫɢɥɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ɫɜɹɡɟɣ ɜ ɩɪɨɰɟɫɫɟ ɩɨɞɴɟɦɚ ɢ 
ɨɩɭɫɤɚɧɢɹ ɡɚɬɜɨɪɚ ɜɫɥɟɞɫɬɜɢɟ ɟɝɨ ɫɤɪɭɱɢɜɚɧɢɹ. 

Ɋɚɫɱɟɬɧɵɣ ɩɪɨɥɟɬ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ — ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɨɩɨɪɧɨ-
ɯɨɞɨɜɵɯ ɱɚɫɬɟɣ 

 ݈˓˒ = ݈଴ + ʹܿ = ͵,ͳ͵ + ʹ ∙ Ͳ,ʹͷ = ͵,͸͵ ˏ;                                                (8.5) 
 
ɫ — ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɚɹ ɛɵɱɤɚ ɞɨ ɨɫɢ ɨɩɨɪɧɨ-ɯɨɞɨɜɵɯ ɱɚɫɬɟɣ (ɫ ɞɨɥɠɧɨ 

ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɦɟɳɟɧɢɟ ɜ ɩɚɡɚɯ ɧɟɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɡɚɬɜɨɪɚ, ɨɛɵɱɧɨ ɫ 
= 250...300 ɦɦ). 

Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɢ ɪɚɫɱɟɬ ɷɥɟɦɟɧɬɨɜ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ. 
Ɋɚɫɫɬɨɹɧɢɟ а2 ɨɬ ɧɢɠɧɟɣ ɬɨɱɤɢ ɡɚɬɜɨɪɚ ɞɨ ɨɫɢ ɧɢɠɧɟɝɨ ɪɢɝɟɥɹ ɞɨɥɠɧɨ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɦɟɳɟɧɢɟ ɨɩɨɪɧɨ-ɯɨɞɨɜɵɯ ɱɚɫɬɟɣ. ɉɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɡɚɬɜɨɪɚ ɷɬɢɦ ɪɚɡɦɟɪɨɦ ɨɛɵɱɧɨ ɡɚɞɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɢɩɚ 
ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ. Ⱦɥɹ ɫɤɨɥɶɡɹɳɢɯ ɨɩɨɪ — ɷɬɨ ɪɚɫɫɬɨɹɧɢɟ ɪɚɜɧɨ 0,5...0,6 ɦ, ɞɥɹ 
ɤɨɥɟɫɧɵɯ ɨɩɨɪ — 0,6... 1,2 ɦ. ɉɪɢɧɢɦɚɟɦ а2=0,6 ɦ 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɪɢɝɟɥɹɦɢ ܽ =  ʹሺ𝑧— ܽଶሻ = ʹሺͳ,Ͷ͵ − Ͳ,͸ሻ = ͳ,͸͸ ˏ 

ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɫɨɨɛɪɚɠɟɧɢɹɦ ɲɢɪɢɧɭ ɪɢɝɟɥɹ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɢɧɢɦɚɬɶ ɦɟɧɶɲɟ 180 ɦɦ ɢɥɢ h/10. 

ℎଵ଴ = Ͳ,͵͸͵ ˏ. 
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8.3.2 Ɋɚɫɱɟɬ ɝɢɞɪɨɰɢɥɢɧɞɪɚ  
 

ɉɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɢɥɨɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
Ⱦɢɚɦɟɬɪ ɫɢɥɨɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ (ɛɟɡ ɭɱɟɬɚ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɧɚ 

ɩɪɟɨɞɨɥɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ) ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

 𝐷 = √ ସி𝜋௉𝑃,                                                                                                 (8.6) 

 
ɝɞɟ    F – ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɪɢɜɟɞɟɧɧɚɹ ɤ ɲɬɨɤɭ 25 ɤɇ;  

Pɪ – ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɰɢɥɢɧɞɪɟ, ɩɪɢɧɢɦɚɟɦɨɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ F 
(ɬɚɛɥɢɰɚ 8.1).  
 
Ɍɚɛɥɢɰɚ 8.1 - ȼɵɛɨɪ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɥɟɡɧɨɣ ɧɚɝɪɭɡɤɢ 

 
 

Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 2 ɢ ɩɪɢɧɢɦɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12445-80 (ɋɌ ɋɗȼ 518-77) (ɬɚɛɥɢɰɚ 8.2).  

 
Ɍɚɛɥɢɰɚ 8.2 - ɋɬɚɧɞɚɪɬɧɵɣ ɪɹɞ ɧɨɦɢɧɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɜ 
ɝɢɞɪɨɩɪɢɜɨɞɚɯ 

 
 

ɉɪɢɧɢɦɚɟɦ Pp = 6,3 Ɇɉɚ. 
 𝐷 = √ ସ∙ଶହ∙ଵ଴యଷ,ଵସ∙଺,ଷ∙ଵ଴ల = Ͳ,Ͳ͹ͳ ˏ = ͹ͳ,Ͳͻ ˏˏ; 

 
ɂɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 6540-68, ɩɪɢɧɢɦɚɟɦ D = 80 ɦɦ 

 
Ⱦɢɚɦɟɬɪ ɲɬɨɤɚ d ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɯɨɞɚ ɩɨɪɲɧɹ 

S. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ: 
ɩɪɢ ܲɪ ≤ (6,3 … 10) Ɇɉɚ                                          d = 0,5D. 
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݀ = Ͳ,ͷ ∙ 𝐷 = Ͳ,ͷ ∙ ͺͲ = ͶͲ ˏˏ;                                                                (8.7) 
  

ɂɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 6540-68, ɩɪɢɧɢɦɚɟɦ d = 40 ɦɦ.  
ɍɬɨɱɧɟɧɧɵɣ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
ɋɱɢɬɚɹ ɩɪɢɧɹɬɨɟ ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɢɫɯɨɞɧɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɦɨɠɧɨ 

ɭɬɨɱɧɢɬɶ ɞɢɚɦɟɬɪ ɫɢɥɨɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ 
ɧɚɡɜɚɧɧɵɟ ɜɵɲɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ.  

ɉɨɥɟɡɧɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɸɬ ɜɟɥɢɱɢɧɭ ɭɫɢɥɢɹ, 
ɪɚɡɜɢɜɚɟɦɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ, F'. ɍɫɢɥɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ, 
ɪɚɜɧɨ ɫɭɦɦɟ ɧɚɝɪɭɡɨɤ – ɫɬɚɬɢɱɟɫɤɨɣ Fɋ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ FȾ. 

′ܨ  = ஼ܨ +  ʓ,                                                                                               (8.8)ܨ
 

ɋɬɚɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɞɜɢɠɟɧɢɢ 
ɩɨɪɲɧɹ ɩɨ ɮɨɪɦɭɥɟ 

஼ܨ  = ܨ + ܨ̞ ˓ + ܨ˒ ˓ ,                                                                                     (8.9) 
 

ɝɞɟ    F – ɩɨɥɟɡɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɪɢɜɟɞɟɧɧɚɹ ɤ ɲɬɨɤɭ ɩɨɪɲɧɹ;   
         Fɬɪ – ɫɢɥɚ ɬɪɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ;  
         Fɩɪ – ɫɢɥɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ. 
 

ɋɢɥɵ ɬɪɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɚɯ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 
ȼɚɠɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɹɜɥɹɸɬɫɹ 

ɭɩɥɨɬɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɜ ɩɨɞɜɢɠɧɵɯ ɢ 
ɧɟɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɲɢɧ. Ɉɬ ɬɢɩɚ ɩɪɢɦɟɧɹɟɦɵɯ 
ɭɩɥɨɬɧɟɧɢɣ ɡɚɜɢɫɢɬ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɪɲɧɟɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ (ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, 
ɝɢɞɪɨɦɨɬɨɪɨɜ), ɢɯ ɩɚɪɚɦɟɬɪɵ, ɚ ɬɚɤɠɟ ɜɟɥɢɱɢɧɚ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ. 

ɋɢɥɚ ɬɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 𝜏ˏ௏ =  (8.10)                                                                                                  ,݈݇݀ߨ

 
ɝɞɟ     d – ɞɢɚɦɟɬɪ ɭɩɥɨɬɧɹɟɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ;  
           k – ɭɞɟɥɶɧɚɹ ɫɢɥɚ ɬɪɟɧɢɹ, ɪɚɜɧɚɹ 0,22 Ɇɉɚ;  
           l – ɲɢɪɢɧɚ ɭɩɥɨɬɧɟɧɢɹ, ɪɚɜɧɚɹ 10 ɦɦ. 

Ʉɨɥɢɱɟɫɬɜɨ ɦɚɧɠɟɬ ɜ ɩɚɤɟɬɟ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɱɟɝɨ 
ɞɚɜɥɟɧɢɹ ɩɪɢɜɨɞɢɬɫɹ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɚ 8.3 - Ʉɨɥɢɱɟɫɬɜɨ ɦɚɧɠɟɬ ɜ ɩɚɤɟɬɟ  
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ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɦɚɧɠɟɬ ɜ ɩɚɤɟɬɟ, ɪɚɜɧɨɟ – 5 ɲɬ. 

 𝜏ˏ௏ = ͵,ͳͶ ∙ Ͳ,ͲͶ ∙ Ͳ,Ͳͳ ∙ Ͳ,ʹʹ ∙ ͳͲ଺ = Ͳ,ʹ͹͸ ˍʜ. 
 
Ɍɚɤ ɤɚɤ 𝜏ˏ௏ ɬɪɟɧɢɟ ɜ ɨɞɧɨɣ ɦɚɧɠɟɬɵ, ɚ ɜ ɩɚɤɟɬɟ 5 ɦɚɧɠɟɬ, ɡɧɚɱɢɬ: 

 
 𝜏 = 𝜏ˏ௏ ∙ ͷ = Ͳ,ʹ͹͸ ∙ ͷ = ͳ,͵ͺ ˍʜ;                                                       (8.11) 
 
ɋɭɦɦɚɪɧɚɹ ɫɢɥɚ ɬɪɟɧɢɹ Fɬɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɲɬɨɤɟ ɢ ɩɨɪɲɧɟ, ɬɨ ɟɫɬɶ 
ܨ̞  ˓ = 𝜏 ∙ ʹ = ͳ,͵ͺ ∙ ʹ = ʹ,͹͸ ɤɇ;                                                              (8.12) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɫɢɥɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ  
Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ ɧɚ 

ɫɥɢɜɧɨɣ ɥɢɧɢɢ ɢɡ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫɨɡɞɚɟɬɫɹ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ, ɫɢɥɚ ɤɨɬɨɪɨɝɨ 
ɨɛɨɡɧɚɱɚɟɬɫɹ ˒ܨ ˓. Ɉɛɵɱɧɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ ɫɨɡɞɚɟɬɫɹ ɩɭɬɟɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

ȼ ɦɚɲɢɧɚɯ ɢ ɫɬɚɧɤɚɯ, ɝɞɟ ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɪɚɫɩɨɥɨɠɟɧ ɜɟɪɬɢɤɚɥɶɧɨ ɥɢɛɨ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɢ ɧɟ ɭɪɚɜɧɨɜɟɲɟɧ ɤɨɧɬɪɝɪɭɡɨɦ, ɜɟɥɢɱɢɧɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɫɨɦ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɝɨɥɨɜɤɢ ɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɩɨɪɲɧɹ ɢ 
ɬ.ɞ. ɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚ 0,2…0,3 Ɇɉɚ ɛɨɥɶɲɟ ɜɟɥɢɱɢɧɵ  Ωீ, ɬ.ɟ.  

 ܲ˒ ˓ = ሺͲ,ʹ … Ͳ,͵ሻ ∙ ͳͲ଺ + Ωீ                                                                      (8.13) 

 
ɝɞɟ   G – ɜɟɫ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ 

ɧɚ ɪɢɫɭɧɤɟ 8.6), ɇ;  
          Ω – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɲɬɨɤɨɜɨɣ ɱɚɫɬɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɦ2. 
 Ω = Ω˒ − Ω˛˕                                                                                           (8.14) 

 
ɝɞɟ    Ω˒ – ɩɥɨɳɚɞɶ ɩɨɪɲɧɟɜɨɣ ɱɚɫɬɢ, ɦ2; 
         Ω˛˕ – ɩɥɨɳɚɞɶ ɲɬɨɤɚ, ɦ2. 
 Ω˒ = 𝜋஽మସ = ଷ,ଵସ∙଴,଴଼మସ = Ͳ,ͲͲͷ ˏଶ,                                                                (8.15) 

 Ω˛˕ = 𝜋஽మସ = ଷ,ଵସ∙଴,଴ସమସ = Ͳ,ͲͲͳ ˏଶ,                                                          (8.16) 

 
 Ω = Ͳ,ͲͲͷ − Ͳ,ͲͲͳ = Ͳ,ͲͲͶ ˏଶ.  
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Ɋɢɫɭɧɨɤ 8.6 - Ƚɪɚɮɢɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɫɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ 

ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
 𝜑 = ஽మ஽మ−ௗమ = ଼଴మ଼଴మ−ସ଴మ = ͳ,͵͵;                                                                 (8.17) 

 
 

ɉɪɢ ɯɨɞɟ ɲɬɨɤɚ S = 3750 ɦɦ, ɞɚɧɧɵɣ ɝɪɚɮɢɤ ɧɟ ɪɚɫɫɱɢɬɚɧ ɧɚ ɬɚɤɢɟ 
ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢɧɬɟɪɩɨɥɹɰɢɟɣ ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ G ≈ 4900 ɇ ≈ 500 ɤɝ. 

 ܲ˒ ˓ = Ͳ,ʹͷ ∙ ͳͲ଺ + ͶͻͲͲͲ,ͲͲͶ = ͳͶ͹ͷ ˍʜ. 
 
ɇɚɣɞɟɦ ɫɢɥɭ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɟ Fɩɪ  
ܨ˒  ˓ = ܲ˒ ˓Ω 

ܨ˒  ˓ = ͳͶ͹ͷͲͲͲ ∙ Ͳ,ͲͲͶ = ͷ,ͻ ˍʜ.                                                          (8.18) 
 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɫɢɥɚ  
Ⱦɢɧɚɦɢɱɟɫɤɭɸ ɫɢɥɭ FȾ, ɜɨɡɧɢɤɚɸɳɭɸ ɩɪɢ ɪɚɡɝɨɧɟ ɢ ɬɨɪɦɨɠɟɧɢɢ, 

ɦɨɠɧɨ ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɩɨɥɶɡɭɹɫɶ ɬɟɨɪɟɦɨɣ ɨ ɤɨɥɢɱɟɫɬɜɟ ɞɜɢɠɟɧɢɹ 
ɢ ɢɦɩɭɥɶɫɟ ɫɢɥ: 

ܨ̌  ݐ∆ = ሺ𝑣ଶ˓˒ܯ − 𝑣ଵሻ                                                                              (8.19) 
 

ɝɞɟ   Δt – ɜɪɟɦɹ ɭɫɤɨɪɟɧɢɹ ɢɥɢ ɡɚɦɟɞɥɟɧɢɹ ɞɜɢɠɟɧɢɹ; ɩɪɢɧɢɦɚɟɬɫɹ ɨɛɵɱɧɨ 
ɪɚɜɧɵɦ 0,01…0,5 ɫ, ɩɪɢɱɟɦ ɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɥɟɝɤɢɦ 
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ɦɟɯɚɧɢɡɦɚɦ ɢ ɦɚɥɵɦ ɫɤɨɪɨɫɬɹɦ ɞɜɢɠɟɧɢɹ, ɚ ɛɨɥɶɲɢɟ – ɤ ɜɵɫɨɤɢɦ 
ɫɤɨɪɨɫɬɹɦ ɢ ɬɹɠɟɥɵɦ ɦɟɯɚɧɢɡɦɚɦ, ɩɪɢɧɢɦɚɟɦ Δt = 0,2 ɫ;  

          υ2, υ1 – ɦɚɤɫɢɦɚɥɶɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɹ. 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɨɛɵɱɧɨ 
ɧɟ ɩɪɟɜɵɲɚɟɬ 0,05…0,5 ɦ/ɫ, ɩɪɢɧɢɦɚɟɦ υ2 = 0,35 ɦ/ɫ, υ1 = 0,25 ɦ/ɫ;  

          Mɩɪ – ɩɪɢɜɟɞɟɧɧɚɹ ɤ ɩɨɪɲɧɸ ɫɢɥɨɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɦɚɫɫɚ, 
ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɦɚɫɫɵ ɱɚɫɬɟɣ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɩɨɪɲɧɸ, ɩɪɢɧɢɦɚɟɦ 
Ɇɩɪ = ͷͲͲ + ʹͷͷͲ = ͵ͲͷͲ ɤɝ. 
ʓܨ  = ʛ˒˓ ∙ ∆௩∆௧                                                                                             (8.20) 

ʓܨ  = ͵ͲͷͲ ∙ Ͳ,ͳͲ,ʹ = ͳ,ͷʹͷ ˍʜ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ, 
ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɣɫɬɜɢɹ ɫɢɥ ɬɪɟɧɢɹ ɜ ɭɩɥɨɬɧɟɧɢɹɯ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
ɢ ɫɢɥ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ. 

ʠܨ  = ʹͷ + ʹ,͹͸ + ͷ,ͻ = ͵͵,͸͸ ˍʜ. 
′ܨ  = ͵͵,͸͸ + ͳ,ͷʹͷ = ͵ͷ,ͳͺͷ ˍʜ. 
 

ɉɨ ɜɵɱɢɫɥɟɧɧɨɦɭ ɭɫɢɥɢɸ F' ɢ ɩɪɢɧɹɬɨɦɭ ɪɚɛɨɱɟɦɭ ɞɚɜɥɟɧɢɸ PɊ 
ɭɬɨɱɧɹɸɬ ɞɢɚɦɟɬɪ ɫɢɥɨɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ: 
 𝐷 = √Ͷߨ′ܨ ௉ܲ 

 𝐷 = √Ͷ ∙ ͵ͷ,ͳͺͷ ∙ ͳͲଷ͵,ͳͶ ∙ ͸,͵ ∙ ͳͲ଺ = Ͳ,ͲͺͶ ˏ. 
 

ɂɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 6540-68, ɩɪɢɧɢɦɚɟɦ D = 90 ɦɦ. 
 ݀ = Ͳ,ͷ ∙ 𝐷 = Ͳ,ͷ ∙ ͻͲ = Ͷͷ ˏˏ 

 
ɂɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 6540-68, ɩɪɢɧɢɦɚɟɦ d = 45 ɦɦ. 

 
8.4 ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ  

 
Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 

ɝɪɚɧɢɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ 
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ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɚ. Ƚɪɚɧɢɱɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɦɨɠɧɨ ɡɚɞɚɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɟ ɫɥɟɞɭɸɳɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ:  

 
Ʉɪɚɣɧɢɣ ɋɟɜɟɪ ɢ əɤɭɬɢɹ                                                  ɨɬ - 50 ɞɨ + 30 °ɋ; 
Ɂɚɩɚɞɧɚɹ ɢ ȼɨɫɬɨɱɧɚɹ ɋɢɛɢɪɶ                                           ɨɬ - 40 ɞɨ + 30 °ɋ;  
ɋɟɜɟɪɧɵɣ Ʉɚɜɤɚɡ, ɜɨɫɬɨɱɧɵɣ Ʉɚɜɤɚɡ                              ɨɬ - 20 ɞɨ + 55 °ɋ. 
 
ɇɢɠɧɢɣ ɩɪɟɞɟɥ ɬɟɦɩɟɪɚɬɭɪ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɬɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ, ɝɞɟ ɪɚɛɨɬɚɟɬ ɦɚɲɢɧɚ.  
ȼɟɪɯɧɢɣ ɩɪɟɞɟɥ ɡɚɜɢɫɢɬ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ. 
Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɛɭɞɟɬ 

ɪɚɛɨɬɚɬɶ ɧɚ ɫɟɜɟɪɧɨɦ Ʉɚɜɤɚɡɟ, ɬɨɝɞɚ ɧɢɠɧɢɣ ɩɪɟɞɟɥ ɛɭɞɟɬ ɪɚɜɟɧ = -20 °ɋ, ɚ 
ɜɟɪɯɧɢɣ ɩɪɟɞɟɥ ɪɚɜɟɧ = +55°ɋ. 

ȼɵɛɢɪɚɟɦ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ – ɦɚɫɥɨ ɦɚɪɤɢ «ȼɟɪɟɬɟɧɧɨɟ Ⱥɍ (ȽɈɋɌ 
1642-75)», ɪɚɛɨɬɚɸɳɟɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ -30 ɞɨ +60 °ɋ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ⱥɧɞɢɣɫɤɚɹ Ƚɗɋ ɜ ɪɟɫɩɭɛɥɢɤɟ Ⱦɚɝɟɫɬɚɧ ɛɭɞɟɬ ɹɜɥɹɟɬɫɹ 
ɫɬɪɚɬɟɝɢɟɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɤɪɚɹ. Ɍɚɤ ɤɚɤ ɤɪɚɣ ɨɛɥɚɞɚɟɬ 
ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨ ɡɚɩɚɫɨɜ ɰɟɧɧɵɯ ɦɢɧɟɪɚɥɨɜ. ȼ ɩɟɪɫɩɟɤɬɢɜɟ ɤɪɚɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɪɚɡɜɢɬɢɟ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, 
ɧɟɮɬɹɧɨɣ ɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 
ɂɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɯ ɛɭɞɟɬ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ. 

ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ⱥɧɞɢɣɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ⱥɧɞɢɣɫɤɨɟ Ʉɨɣɫɭ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ. Ȼɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ 
ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  
 ȼ ɪɚɦɤɚɯ ɫɩɟɰ. ɜɨɩɪɨɫɚ ɪɚɫɫɱɢɬɚɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ. Ɍɚɤ ɠɟ ɪɚɫɫɱɢɬɚɧ ɝɢɞɪɨɩɪɢɜɨɞ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɬɨɝɨ ɡɚɬɜɨɪɚ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕХ ɂɋɌɈɑɇɂɄɈȼ 
 

1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɜ ɡɚɞɚɱɚɯ ɢ 
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27. Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ]: ɮɟɞɟɪ.ɡɚɤɨɧ ɨɬ 23.12.2003 N 186-ɎɁ // ɋɩɪɚɜɨɱɧɚɹ ɩɪɚɜɨɜɚɹ ɫɢɫɬɟɦɚ 
«Ʉɨɧɫɭɥɶɬɚɧɬ ɩɥɸɫ». – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.consultant.ru. 
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28. ȽɈɋɌ 6540-68 (ɋɌ ɋɗȼ 3936-82). ȼɡɚɦɟɧ ȽɈɋɌ 6540—64 ɈɄɉ 41 
5120, 41 4300. ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ Ʉɨɦɢɬɟɬɚ ɫɬɚɧɞɚɪɬɨɜ, ɦɟɪ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɩɪɢɛɨɪɨɜ ɩɪɢ ɋɨɜɟɬɟ Ɇɢɧɢɫɬɪɨɜ ɋɋɋɊ ɨɬ 20 ɧɨɹɛɪɹ 1968 ɝ. № 135 ɫɪɨɤ 
ɜɜɟɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧ. ɫ 01.07.69. ɇɚɫɬɨɹɳɢɣ ɫɬɚɧɞɚɪɬ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ 
ɩɨɪɲɧɟɜɵɟ ɢ ɩɥɭɧɠɟɪɧɵɟ ɝɢɞɪɨ- ɢ ɩɧɟɜɦɨɰɢɥɢɧɞɪɵ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

29. ȽɈɋɌ 6636-69. Ⱦɚɬɚ ɜɜɟɞɟɧɢɹ 01.01.70. 1. ɇɚɫɬɨɹɳɢɣ ɫɬɚɧɞɚɪɬ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɪɹɞɵ ɧɨɪɦɚɥɶɧɵɯ ɥɢɧɟɣɧɵɯ ɪɚɡɦɟɪɨɜ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,001 ɞɨ 
100000 ɦɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢ 
ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

30. ȼ.Ɇ. Ɉɪɝɨ Ɉɫɧɨɜɵ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ  ɢ ɪɚɫɱɟɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ  
ɝɢɞɪɨɬɭɪɛɢɧɵ. Ɋɟɞɚɤɬɨɪ ɢɧɠ.  ɂ.ɂ. ɒɪɢɪɨ. Ʌɟɧɢɧɝɪɚɞ 
«ɆȺɒɂɇɈɋɌɊɈȿɇɂȿ» Ʌɟɧɢɧɝɪɚɞɫɤɨɟ ɨɬɞɟɥɟɧɢɟ 1978.



 
 

 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɨɤ 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.01.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.01.2018 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ əɧɜɚɪɹ 19.01.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.1. 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ əɧɜɚɪɹ 19.01.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

11 17 23 10 6 0 23 0,0480 0,0000215 0,047978 913,19 913,18 913 843 69,25 14 
12 17 56 10 39 0 56 0,047978 0,0001406 0,047838 913,18 913,12 913 844 68,92 34 
13 17 56 10 39 0 56 0,047838 0,0001408 0,047697 913,12 913,05 913 844 68,86 34 
14 17 10 10 -7 0 10 0,047697 -0,0000256 0,047723 913,05 913,06 913 843 69,25 6 
15 17 10 10 -7 0 10 0,047723 -0,0000256 0,047748 913,06 913,08 913 843 69,26 6 
16 17 10 10 -7 0 10 0,047748 -0,0000256 0,047774 913,08 913,09 913 843 69,27 6 
17 17 10 10 -7 0 10 0,047774 -0,0000256 0,047799 913,09 913,10 913 843 69,29 6 
18 17 10 10 -7 0 10 0,047799 -0,0000256 0,047825 913,10 913,11 913 843 69,30 6 
19 17 10 10 -7 0 10 0,047825 -0,0000256 0,047850 913,11 913,12 913 843 69,31 6 
20 17 68 10 51 0 68 0,047850 0,0001827 0,047668 913,12 913,04 913 844 68,76 41 
21 17 18 10 1 0 18 0,047668 0,0000039 0,047664 913,04 913,04 913 843 69,15 11 
22 17 10 10 -7 0 10 0,047664 -0,0000256 0,047689 913,04 913,05 913 843 69,23 6 
23 17 10 10 -7 0 10 0,047689 -0,0000256 0,047715 913,05 913,06 913 843 69,25 6 

24/0 17 10 10 -7 0 10 0,047715 -0,0000256 0,047741 913,06 913,07 913 843 69,26 6 
1 17 10 10 -7 0 10 0,047741 -0,0000256 0,047766 913,07 913,08 913 843 69,27 6 
2 17 10 10 -7 0 10 0,047766 -0,0000256 0,047792 913,08 913,10 913 843 69,28 6 
3 17 10 10 -7 0 10 0,047792 -0,0000256 0,047817 913,10 913,11 913 843 69,29 6 
4 17 10 10 -7 0 10 0,047817 -0,0000256 0,047843 913,11 913,12 913 843 69,31 6 
5 17 10 10 -7 0 10 0,047843 -0,0000256 0,047868 913,12 913,13 913 843 69,32 6 
6 17 10 10 -7 0 10 0,047868 -0,0000256 0,047894 913,13 913,14 913 843 69,33 6 
7 17 10 10 -7 0 10 0,047894 -0,0000256 0,047919 913,14 913,15 913 843 69,34 6 
8 17 10 10 -7 0 10 0,047919 -0,0000256 0,047945 913,15 913,17 913 843 69,35 6 
9 17 10 10 -7 0 10 0,047945 -0,0000256 0,047971 913,17 913,18 913 843 69,37 6 
10 17 10 10 -7 0 10 0,047971 -0,0000256 0,0480 913,18 913,19 913 843 69,38 6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.02.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.2. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.02.2018 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɏɟɜɪɚɥɹ 19.02.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.2. 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɏɟɜɪɚɥɹ 19.02.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

18 27 37 15 10 0 37 0,0480 0,0000364 0,047964 913,19 913,17 913 843 69,11 23 
19 27 66 15 39 0 66 0,047964 0,0001408 0,047823 913,17 913,11 913 844 68,84 40 
20 27 66 15 39 0 66 0,047823 0,0001408 0,047682 913,11 913,04 913 844 68,77 40 
21 27 66 15 39 0 66 0,047682 0,0001408 0,047541 913,04 912,98 913 844 68,71 40 
22 27 58 15 31 0 58 0,047541 0,0001123 0,047429 912,98 912,92 913 844 68,71 35 
23 27 15 15 -12 0 15 0,047429 -0,0000421 0,047471 912,92 912,94 913 843 69,07 9 

24/0 27 15 15 -12 0 15 0,047471 -0,0000421 0,047513 912,94 912,96 913 843 69,09 9 
1 27 15 15 -12 0 15 0,047513 -0,0000421 0,047555 912,96 912,98 913 843 69,11 9 
2 27 15 15 -12 0 15 0,047555 -0,0000421 0,047598 912,98 913,00 913 843 69,13 9 
3 27 15 15 -12 0 15 0,047598 -0,0000421 0,047640 913,00 913,02 913 843 69,15 9 
4 27 15 15 -12 0 15 0,047640 -0,0000421 0,047682 913,02 913,04 913 843 69,17 9 
5 27 15 15 -12 0 15 0,047682 -0,0000421 0,047724 913,04 913,06 913 843 69,19 9 
6 27 15 15 -12 0 15 0,047724 -0,0000421 0,047766 913,06 913,08 913 843 69,21 9 
7 27 15 15 -12 0 15 0,047766 -0,0000421 0,047808 913,08 913,10 913 843 69,23 9 
8 27 15 15 -12 0 15 0,047808 -0,0000421 0,047850 913,10 913,12 913 843 69,25 9 
9 27 15 15 -12 0 15 0,047850 -0,0000421 0,047892 913,12 913,14 913 843 69,27 9 
10 27 15 15 -12 0 15 0,047892 -0,0000421 0,047934 913,14 913,16 913 843 69,29 9 
11 27 35 15 8 0 35 0,047934 0,0000295 0,047905 913,16 913,15 913 843 69,10 21 
12 27 39 15 12 0 39 0,047905 0,0000439 0,047861 913,15 913,13 913 843 69,05 24 
13 27 35 15 8 0 35 0,047861 0,0000295 0,047832 913,13 913,11 913 843 69,07 21 
14 27 15 15 -12 0 15 0,047832 -0,0000421 0,047874 913,11 913,13 913 843 69,26 9 
15 27 15 15 -12 0 15 0,047874 -0,0000421 0,047916 913,13 913,15 913 843 69,28 9 
16 27 15 15 -12 0 15 0,047916 -0,0000421 0,047958 913,15 913,17 913 843 69,30 9 
17 27 15 15 -12 0 15 0,047958 -0,0000421 0,0480 913,17 913,19 913 843 69,32 9 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.03.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.3. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.03.2018 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɇɚɪɬɚ 19.03.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.3. 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɇɚɪɬɚ 19.03.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓ ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

11 28 54 16 26 0 54 0,0480 0,0000950 0,047905 913,19 913,15 913 844 68,96 33 
12 28 54 16 26 0 54 0,047905 0,0000950 0,047810 913,15 913,10 913 844 68,91 33 
13 28 54 16 26 0 54 0,047810 0,0000950 0,047715 913,10 913,06 913 844 68,87 33 
14 28 30 16 2 0 30 0,047715 0,0000058 0,047709 913,06 913,06 913 843 69,06 18 
15 28 28 16 0 0 28 0,047709 -0,0000007 0,047710 913,06 913,06 913 843 69,07 17 
16 28 17 16 -12 0 17 0,047710 -0,0000414 0,047751 913,06 913,08 913 843 69,19 10 
17 28 17 16 -12 0 17 0,047751 -0,0000414 0,047793 913,08 913,10 913 843 69,21 10 
18 28 17 16 -12 0 17 0,047793 -0,0000414 0,047834 913,10 913,12 913 843 69,23 10 
19 28 41 16 13 0 41 0,047834 0,0000482 0,047786 913,12 913,09 913 843 69,00 25 
20 28 54 16 26 0 54 0,047786 0,0000950 0,047691 913,09 913,05 913 844 68,86 33 
21 28 54 16 26 0 54 0,047691 0,0000950 0,047596 913,05 913,00 913 844 68,81 33 
22 28 54 16 26 0 54 0,047596 0,0000950 0,047501 913,00 912,96 913 844 68,77 33 
23 28 17 16 -12 0 17 0,047501 -0,0000414 0,047542 912,96 912,98 913 843 69,09 10 

24/0 28 17 16 -12 0 17 0,047542 -0,0000414 0,047583 912,98 913,00 913 843 69,11 10 
1 28 17 16 -12 0 17 0,047583 -0,0000414 0,047625 913,00 913,02 913 843 69,13 10 
2 28 17 16 -12 0 17 0,047625 -0,0000414 0,047666 913,02 913,04 913 843 69,15 10 
3 28 17 16 -12 0 17 0,047666 -0,0000414 0,047708 913,04 913,06 913 843 69,17 10 
4 28 16 16 -12 0 16 0,047708 -0,0000418 0,047749 913,06 913,08 913 843 69,19 10 
5 28 16 16 -12 0 16 0,047749 -0,0000418 0,047791 913,08 913,10 913 843 69,21 10 
6 28 16 16 -12 0 16 0,047791 -0,0000418 0,047833 913,10 913,11 913 843 69,23 10 
7 28 16 16 -12 0 16 0,047833 -0,0000418 0,047875 913,11 913,13 913 843 69,25 10 
8 28 16 16 -12 0 16 0,047875 -0,0000418 0,047916 913,13 913,15 913 843 69,27 10 
9 28 16 16 -12 0 16 0,047916 -0,0000418 0,047958 913,15 913,17 913 843 69,29 10 
10 28 16 16 -12 0 16 0,047958 -0,0000418 0,0480 913,17 913,19 913 843 69,31 10 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.04.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.4. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.4 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.04.2018 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ⱥɩɪɟɥɹ 19.04.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.4. 
 
Ɍɚɛɥɢɰɚ Ⱥ.4 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ⱥɩɪɟɥɹ 19.04.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓ ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

19 41 41 23 0 16 25 0,0480 -0,0000013 0,048001 913,19 913,19 913 843 69,09 15 
20 41 69 23 28 11 58 0,048001 0,0001000 0,047901 913,19 913,15 913 844 68,85 35 
21 41 74 23 33 11 63 0,047901 0,0001181 0,047783 913,15 913,09 913 844 68,76 38 
22 41 74 23 33 11 63 0,047783 0,0001181 0,047665 913,09 913,04 913 844 68,71 38 
23 41 69 23 28 11 58 0,047665 0,0001004 0,047565 913,04 912,99 913 844 68,69 35 

24/0 41 34 23 -7 11 23 0,047565 -0,0000251 0,047590 912,99 913,00 913 843 68,95 14 
1 41 34 23 -7 11 23 0,047590 -0,0000251 0,047615 913,00 913,01 913 843 68,96 14 
2 41 34 23 -7 11 23 0,047615 -0,0000251 0,047640 913,01 913,02 913 843 68,98 14 
3 41 34 23 -7 11 23 0,047640 -0,0000251 0,047665 913,02 913,04 913 843 68,99 14 
4 41 34 23 -7 11 23 0,047665 -0,0000251 0,047690 913,04 913,05 913 843 69,00 14 
5 41 34 23 -7 11 23 0,047690 -0,0000251 0,047715 913,05 913,06 913 843 69,01 14 
6 41 34 23 -7 11 23 0,047715 -0,0000251 0,047740 913,06 913,07 913 843 69,02 14 
7 41 34 23 -7 11 23 0,047740 -0,0000251 0,047766 913,07 913,08 913 843 69,04 14 
8 41 34 23 -7 11 23 0,047766 -0,0000251 0,047791 913,08 913,09 913 843 69,05 14 
9 41 34 23 -7 11 23 0,047791 -0,0000251 0,047816 913,09 913,11 913 843 69,06 14 
10 41 34 23 -7 11 23 0,047816 -0,0000251 0,047841 913,11 913,12 913 843 69,07 14 
11 41 44 23 3 11 33 0,047841 0,0000106 0,047830 913,12 913,11 913 843 68,99 20 
12 41 36 23 -5 11 25 0,047830 -0,0000191 0,047849 913,11 913,12 913 843 69,06 15 
13 41 34 23 -7 11 23 0,047849 -0,0000251 0,047874 913,12 913,13 913 843 69,09 14 
14 41 34 23 -7 11 23 0,047874 -0,0000251 0,047900 913,13 913,15 913 843 69,10 14 
15 41 34 23 -7 11 23 0,047900 -0,0000251 0,047925 913,15 913,16 913 843 69,11 14 
16 41 34 23 -7 11 23 0,047925 -0,0000251 0,047950 913,16 913,17 913 843 69,12 14 
17 41 34 23 -7 11 23 0,047950 -0,0000251 0,047975 913,17 913,18 913 843 69,13 14 
18 41 34 23 -7 11 23 0,047975 -0,0000251 0,0480 913,18 913,19 913 843 69,14 14 



111 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.05.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.5. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.5 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 18.05.2018 

 
 
 
 



112 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɇɚɹ 19.05.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.5. 
 
Ɍɚɛɥɢɰɚ Ⱥ.5 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɇɚɹ 19.05.2018 

ɱɚɫɵ Qɩɨɥ Qɧɛ Qɫɩ Qɜɞɯɪ Qxc Q ɝɷɫ V ɧɚɱ dV V ɤɨɧ Z ɧ ɜɛ Z ɤ ɜɛ Z ɫɪ ɜɛ Z ɧɛ ɇ ɝɷɫ N ɝɷɫ 
9 98 101 56 3 35 66 0,0480 0,0000108 0,047989 913,19 913,19 913 844 68,66 40 
10 98 101 56 3 35 66 0,047989 0,0000108 0,047978 913,19 913,18 913 844 68,65 40 
11 98 101 56 3 35 66 0,047978 0,0000108 0,047968 913,18 913,18 913 844 68,65 40 
12 98 101 56 3 35 66 0,047968 0,0000108 0,047957 913,18 913,17 913 844 68,64 40 
13 98 101 56 3 35 66 0,047957 0,0000108 0,047946 913,17 913,17 913 844 68,64 40 
14 98 101 56 3 35 66 0,047946 0,0000108 0,047935 913,17 913,16 913 844 68,63 40 
15 98 101 56 3 35 66 0,047935 0,0000108 0,047924 913,16 913,16 913 844 68,63 40 
6 98 101 56 3 35 66 0,047924 0,0000108 0,047914 913,16 913,15 913 844 68,62 40 
17 98 101 56 3 35 66 0,047914 0,0000108 0,047903 913,15 913,15 913 844 68,62 40 
18 98 101 56 3 35 66 0,047903 0,0000108 0,047892 913,15 913,14 913 844 68,61 40 
19 98 101 56 3 35 66 0,047892 0,0000108 0,047881 913,14 913,14 913 844 68,61 40 
20 98 101 56 3 35 66 0,047881 0,0000108 0,047870 913,14 913,13 913 844 68,60 40 
21 98 101 56 3 35 66 0,047870 0,0000108 0,047860 913,13 913,13 913 844 68,60 40 
22 98 101 56 3 35 66 0,047860 0,0000108 0,047849 913,13 913,12 913 844 68,59 40 
23 98 101 56 3 35 66 0,047849 0,0000108 0,047838 913,12 913,12 913 844 68,59 40 

24/0 98 101 56 3 35 66 0,047838 0,0000108 0,047827 913,12 913,11 913 844 68,58 40 
1 98 95 56 -3 35 60 0,047827 -0,0000125 0,047840 913,11 913,12 913 844 68,62 36 
2 98 91 56 -7 35 56 0,047840 -0,0000247 0,047864 913,12 913,13 913 844 68,65 34 
3 98 91 56 -7 35 56 0,047864 -0,0000247 0,047889 913,13 913,14 913 844 68,66 34 
4 98 91 56 -7 35 56 0,047889 -0,0000247 0,047914 913,14 913,15 913 844 68,67 34 
5 98 91 56 -7 35 56 0,047914 -0,0000247 0,047938 913,15 913,16 913 844 68,68 34 
6 98 91 56 -7 35 56 0,047938 -0,0000247 0,047963 913,16 913,17 913 844 68,70 34 
7 98 91 56 -7 35 56 0,047963 -0,0000247 0,047988 913,17 913,19 913 844 68,71 34 
8 98 95 56 -3 35 60 0,047988 -0,0000124 0,0480 913,19 913,19 913 844 68,69 36 



113 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.06.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.6. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.6 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɈȾɍ ȼɨɫɬɨɤɚ ɧɚ 19.06.2018 

 
  



114 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ ɂɸɧɹ 19.06.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.6. 
 
Ɍɚɛɥɢɰɚ Ⱥ.6 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ ɂɸɧɹ 19.06.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓ ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

9 102 104 58 2 38 66 0,0480 0,0000054 0,047995 913,19 913,19 913 844 68,64 40 
10 102 104 58 2 38 66 0,047995 0,0000054 0,047989 913,19 913,19 913 844 68,64 40 
11 102 104 58 2 38 66 0,047989 0,0000054 0,047984 913,19 913,18 913 844 68,64 40 
12 102 104 58 2 38 66 0,047984 0,0000054 0,047978 913,18 913,18 913 844 68,64 40 
13 102 104 58 2 38 66 0,047978 0,0000054 0,047973 913,18 913,18 913 844 68,63 40 
14 102 104 58 2 38 66 0,047973 0,0000054 0,047967 913,18 913,18 913 844 68,63 40 
15 102 104 58 2 38 66 0,047967 0,0000054 0,047962 913,18 913,17 913 844 68,63 40 
6 102 104 58 2 38 66 0,047962 0,0000054 0,047957 913,17 913,17 913 844 68,63 40 
17 102 104 58 2 38 66 0,047957 0,0000054 0,047951 913,17 913,17 913 844 68,62 40 
18 102 104 58 2 38 66 0,047951 0,0000054 0,047946 913,17 913,17 913 844 68,62 40 
19 102 104 58 2 38 66 0,047946 0,0000054 0,047940 913,17 913,16 913 844 68,62 40 
20 102 104 58 2 38 66 0,047940 0,0000054 0,047935 913,16 913,16 913 844 68,62 40 
21 102 104 58 2 38 66 0,047935 0,0000054 0,047929 913,16 913,16 913 844 68,61 40 
22 102 104 58 2 38 66 0,047929 0,0000054 0,047924 913,16 913,16 913 844 68,61 40 
23 102 104 58 2 38 66 0,047924 0,0000054 0,047918 913,16 913,15 913 844 68,61 40 

24/0 102 104 58 2 38 66 0,047918 0,0000054 0,047913 913,15 913,15 913 844 68,61 40 
1 102 104 58 2 38 66 0,047913 0,0000054 0,047908 913,15 913,15 913 844 68,60 40 
2 102 104 58 2 38 66 0,047908 0,0000054 0,047902 913,15 913,15 913 844 68,60 40 
3 102 97 58 -5 38 59 0,047902 -0,0000187 0,047921 913,15 913,16 913 844 68,64 36 
4 102 97 58 -5 38 59 0,047921 -0,0000187 0,047940 913,16 913,16 913 844 68,65 36 
5 102 97 58 -5 38 59 0,047940 -0,0000187 0,047958 913,16 913,17 913 844 68,66 36 
6 102 97 58 -5 38 59 0,047958 -0,0000187 0,047977 913,17 913,18 913 844 68,67 36 
7 102 97 58 -5 38 59 0,047977 -0,0000187 0,047996 913,18 913,19 913 844 68,68 36 
8 102 101 58 -1 38 63 0,047996 -0,0000043 0,0480 913,19 913,19 913 844 68,66 38 



115 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.07.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.7. 
 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.7 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.07.2018 

 
  



116 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ ɂɸɥɹ 19.07.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.7. 
 
Ɍɚɛɥɢɰɚ Ⱥ.7 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ ɂɸɥɹ 19.07.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

0 117 117 67 0 49 68 0,0480 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
1 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
2 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
3 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 

4 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 

5 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
6 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
7 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
8 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
9 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
10 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
11 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
12 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
13 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
14 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
15 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
16 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
17 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
18 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
19 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
20 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
21 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 
22 117 117 67 0 49 68 0,048000 0,0000000 0,048000 913,19 913,19 913 844 68,57 41 

23 117 117 67 0 49 68 0,048000 0,0000000 0,0480 913,19 913,19 913 844 68,57 41 



117 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.08.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.8. 
 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.8 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 20.08.2018 

  



118 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ⱥɜɝɭɫɬɚ 19.08.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.8. 
 
Ɍɚɛɥɢɰɚ Ⱥ.8 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ⱥɜɝɭɫɬɚ 19.08.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓ ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

7 110 111 63 1 43 68 0,0480 0,0000029 0,047997 913,19 913,19 913 844 68,60 41 
8 110 111 63 1 43 68 0,047997 0,0000029 0,047994 913,19 913,19 913 844 68,60 41 
9 110 111 63 1 43 68 0,047994 0,0000029 0,047991 913,19 913,19 913 844 68,60 41 
10 110 111 63 1 43 68 0,047991 0,0000029 0,047988 913,19 913,19 913 844 68,60 41 

11 110 111 63 1 43 68 0,047988 0,0000029 0,047985 913,19 913,18 913 844 68,60 41 

12 110 111 63 1 43 68 0,047985 0,0000029 0,047982 913,18 913,18 913 844 68,60 41 
13 110 111 63 1 43 68 0,047982 0,0000029 0,047979 913,18 913,18 913 844 68,60 41 
14 110 111 63 1 43 68 0,047979 0,0000029 0,047977 913,18 913,18 913 844 68,59 41 
15 110 111 63 1 43 68 0,047977 0,0000029 0,047974 913,18 913,18 913 844 68,59 41 
16 110 111 63 1 43 68 0,047974 0,0000029 0,047971 913,18 913,18 913 844 68,59 41 
17 110 111 63 1 43 68 0,047971 0,0000029 0,047968 913,18 913,18 913 844 68,59 41 
18 110 111 63 1 43 68 0,047968 0,0000029 0,047965 913,18 913,18 913 844 68,59 41 
19 110 111 63 1 43 68 0,047965 0,0000029 0,047962 913,18 913,17 913 844 68,59 41 
20 110 111 63 1 43 68 0,047962 0,0000029 0,047959 913,17 913,17 913 844 68,59 41 
21 110 111 63 1 43 68 0,047959 0,0000029 0,047956 913,17 913,17 913 844 68,58 41 
22 110 111 63 1 43 68 0,047956 0,0000029 0,047953 913,17 913,17 913 844 68,58 41 
23 110 111 63 1 43 68 0,047953 0,0000029 0,047950 913,17 913,17 913 844 68,58 41 

24/0 110 111 63 1 43 68 0,047950 0,0000029 0,047947 913,17 913,17 913 844 68,58 41 
1 110 111 63 1 43 68 0,047947 0,0000029 0,047944 913,17 913,17 913 844 68,58 41 
2 110 111 63 1 43 68 0,047944 0,0000029 0,047941 913,17 913,16 913 844 68,58 41 
3 110 106 63 -4 43 63 0,047941 -0,0000146 0,047956 913,16 913,17 913 844 68,61 38 
4 110 106 63 -4 43 63 0,047956 -0,0000146 0,047971 913,17 913,18 913 844 68,61 38 
5 110 106 63 -4 43 63 0,047971 -0,0000146 0,047985 913,18 913,18 913 844 68,62 38 

 



119 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.09.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.9. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.9 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.09.2018 

 
  



120 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ ɋɟɧɬɹɛɪɹ 19.09.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.9. 
 
Ɍɚɛɥɢɰɚ Ⱥ.9 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ ɋɟɧɬɹɛɪɹ 19.09.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

8 36 39 21 3 6 33 0,0480 0,0000104 0,047990 913,19 913,19 913 843 69,10 20 
9 36 39 21 3 6 33 0,047990 0,0000104 0,047979 913,19 913,18 913 843 69,10 20 
10 36 39 21 3 6 33 0,047979 0,0000104 0,047969 913,18 913,18 913 843 69,09 20 
11 36 39 21 3 6 33 0,047969 0,0000104 0,047958 913,18 913,17 913 843 69,09 20 

12 36 39 21 3 6 33 0,047958 0,0000104 0,047948 913,17 913,17 913 843 69,08 20 

13 36 39 21 3 6 33 0,047948 0,0000104 0,047938 913,17 913,16 913 843 69,08 20 
14 36 39 21 3 6 33 0,047938 0,0000104 0,047927 913,16 913,16 913 843 69,08 20 
15 36 39 21 3 6 33 0,047927 0,0000104 0,047917 913,16 913,15 913 843 69,07 20 
16 36 39 21 3 6 33 0,047917 0,0000104 0,047906 913,15 913,15 913 843 69,07 20 
17 36 39 21 3 6 33 0,047906 0,0000104 0,047896 913,15 913,14 913 843 69,06 20 
18 36 39 21 3 6 33 0,047896 0,0000104 0,047886 913,14 913,14 913 843 69,06 20 
19 36 39 21 3 6 33 0,047886 0,0000104 0,047875 913,14 913,13 913 843 69,05 20 
20 36 39 21 3 6 33 0,047875 0,0000104 0,047865 913,13 913,13 913 843 69,05 20 
21 36 39 21 3 6 33 0,047865 0,0000104 0,047854 913,13 913,12 913 843 69,04 20 
22 36 39 21 3 6 33 0,047854 0,0000104 0,047844 913,12 913,12 913 843 69,04 20 
23 36 39 21 3 6 33 0,047844 0,0000104 0,047834 913,12 913,11 913 843 69,03 20 

24/0 36 39 21 3 6 33 0,047834 0,0000104 0,047823 913,11 913,11 913 843 69,03 20 
1 36 39 21 3 6 33 0,047823 0,0000104 0,047813 913,11 913,11 913 843 69,02 20 
2 36 27 21 -9 6 21 0,047813 -0,0000311 0,047844 913,11 913,12 913 843 69,13 13 
3 36 27 21 -9 6 21 0,047844 -0,0000311 0,047875 913,12 913,13 913 843 69,15 13 
4 36 27 21 -9 6 21 0,047875 -0,0000311 0,047906 913,13 913,15 913 843 69,16 13 
5 36 27 21 -9 6 21 0,047906 -0,0000311 0,047937 913,15 913,16 913 843 69,17 13 
6 36 27 21 -9 6 21 0,047937 -0,0000311 0,047968 913,16 913,18 913 843 69,19 13 

7 36 27 21 -9 6 21 0,047968 -0,0000311 0,0480 913,18 913,19 913 843 69,20 13 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.10.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.10. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.10 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.10.2018 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɉɤɬɹɛɪɹ 19.10.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.10. 
 
Ɍɚɛɥɢɰɚ Ⱥ.10 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ɉɤɬɹɛɪɹ 19.10.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

9 28 28 16 0 0 28 0,0480 0,0000000 0,048000 913,19 913,19 913 843 69,20 17 
10 28 36 16 8 0 36 0,048000 0,0000295 0,047970 913,19 913,18 913 843 69,12 22 
11 28 36 16 8 0 36 0,047970 0,0000295 0,047941 913,18 913,16 913 843 69,11 22 
12 28 36 16 8 0 36 0,047941 0,0000295 0,047911 913,16 913,15 913 843 69,10 22 

13 28 36 16 8 0 36 0,047911 0,0000295 0,047882 913,15 913,14 913 843 69,08 22 

14 28 33 16 5 0 33 0,047882 0,0000176 0,047864 913,14 913,13 913 843 69,10 20 
15 28 28 16 0 0 28 0,047864 -0,0000002 0,047865 913,13 913,13 913 843 69,14 17 
16 28 30 16 2 0 30 0,047865 0,0000057 0,047859 913,13 913,13 913 843 69,13 18 
17 28 36 16 8 0 36 0,047859 0,0000295 0,047829 913,13 913,11 913 843 69,06 22 
18 28 28 16 0 0 28 0,047829 0,0000000 0,047829 913,11 913,11 913 843 69,13 17 
19 28 36 16 8 0 36 0,047829 0,0000292 0,047800 913,11 913,10 913 843 69,05 22 
20 28 36 16 8 0 36 0,047800 0,0000292 0,047771 913,10 913,09 913 843 69,03 22 
21 28 36 16 8 0 36 0,047771 0,0000292 0,047742 913,09 913,07 913 843 69,02 22 
22 28 36 16 8 0 36 0,047742 0,0000292 0,047713 913,07 913,06 913 843 69,00 22 
23 28 36 16 8 0 36 0,047713 0,0000292 0,047683 913,06 913,04 913 843 68,99 22 

24/0 28 36 16 8 0 36 0,047683 0,0000292 0,047654 913,04 913,03 913 843 68,98 22 
1 28 16 16 -12 0 16 0,047654 -0,0000432 0,047698 913,03 913,05 913 843 69,17 10 
2 28 16 16 -12 0 16 0,047698 -0,0000432 0,047741 913,05 913,07 913 843 69,19 10 
3 28 16 16 -12 0 16 0,047741 -0,0000432 0,047784 913,07 913,09 913 843 69,21 10 
4 28 16 16 -12 0 16 0,047784 -0,0000432 0,047827 913,09 913,11 913 843 69,23 10 
5 28 16 16 -12 0 16 0,047827 -0,0000432 0,047870 913,11 913,13 913 843 69,25 10 
6 28 16 16 -12 0 16 0,047870 -0,0000432 0,047914 913,13 913,15 913 843 69,27 10 
7 28 16 16 -12 0 16 0,047914 -0,0000432 0,047957 913,15 913,17 913 843 69,29 10 

8 28 16 16 -12 0 16 0,047957 -0,0000432 0,0480 913,17 913,19 913 843 69,31 10 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.11.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.11. 
 

 
Ɋɢɫɭɧɨɤ Ⱥ.11 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.11.2018 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ ɇɨɹɛɪɹ 19.11.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.11. 
 
Ɍɚɛɥɢɰɚ Ⱥ.11 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ ɇɨɹɛɪɹ 19.11.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓  ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

10 39 38 22 -1 0 38 0,0480 -0,0000043 0,048004 913,19 913,19 913 843 69,12 23 
11 39 43 22 4 0 43 0,048004 0,0000144 0,047990 913,19 913,19 913 843 69,07 26 
12 39 48 22 9 0 48 0,047990 0,0000324 0,047958 913,19 913,17 913 843 69,02 29 
13 39 43 22 4 0 43 0,047958 0,0000144 0,047943 913,17 913,17 913 843 69,05 26 
14 39 45 22 6 0 45 0,047943 0,0000216 0,047922 913,17 913,16 913 843 69,02 27 
15 39 47 22 8 0 47 0,047922 0,0000288 0,047893 913,16 913,14 913 843 68,99 29 
16 39 56 22 17 0 56 0,047893 0,0000612 0,047832 913,14 913,11 913 844 68,90 34 
17 39 43 22 4 0 43 0,047832 0,0000144 0,047817 913,11 913,11 913 843 68,99 26 
18 39 66 22 27 0 66 0,047817 0,0000958 0,047721 913,11 913,06 913 844 68,79 40 
19 39 66 22 27 0 66 0,047721 0,0000958 0,047626 913,06 913,02 913 844 68,74 40 
20 39 66 22 27 0 66 0,047626 0,0000958 0,047530 913,02 912,97 913 844 68,69 40 
21 39 66 22 27 0 66 0,047530 0,0000958 0,047434 912,97 912,93 913 844 68,65 40 
22 39 43 22 4 0 43 0,047434 0,0000144 0,047420 912,93 912,92 913 843 68,80 26 
23 39 38 22 -1 0 38 0,047420 -0,0000036 0,047423 912,92 912,92 913 843 68,84 23 

24/0 39 23 22 -16 0 23 0,047423 -0,0000577 0,047481 912,92 912,95 913 843 69,00 14 
1 39 23 22 -16 0 23 0,047481 -0,0000577 0,047539 912,95 912,98 913 843 69,02 14 
2 39 23 22 -16 0 23 0,047539 -0,0000577 0,047596 912,98 913,00 913 843 69,05 14 
3 39 23 22 -16 0 23 0,047596 -0,0000577 0,047654 913,00 913,03 913 843 69,08 14 
4 39 23 22 -16 0 23 0,047654 -0,0000577 0,047712 913,03 913,06 913 843 69,11 14 
5 39 23 22 -16 0 23 0,047712 -0,0000577 0,047769 913,06 913,08 913 843 69,13 14 
6 39 23 22 -16 0 23 0,047769 -0,0000577 0,047827 913,08 913,11 913 843 69,16 14 
7 39 23 22 -16 0 23 0,047827 -0,0000577 0,047885 913,11 913,14 913 843 69,19 14 
8 39 23 22 -16 0 23 0,047885 -0,0000577 0,047942 913,14 913,16 913 843 69,21 14 
9 39 23 22 -16 0 23 0,047942 -0,0000577 0,0480 913,16 913,191 913 843 69,24 14 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.12.2018 ɧɚ ɪɢɫɭɧɤɟ Ⱥ.12. 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.12 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɢ ɢɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɊȾɍ ɘɝɚ ɧɚ 19.12.2018 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ⱦɟɤɚɛɪɹ 19.12.2018 ɜ ɬɚɛɥɢɰɟ Ⱥ.12. 
 
Ɍɚɛɥɢɰɚ Ⱥ.12 – Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ ɞɥɹ Ⱦɟɤɚɛɪɹ 19.12.2018 Ч˃˔ы ܳʞʝʚ ܳʜʐ ܳʠʞ ܳʑʓХʟ ܳХʠ ܳʒЭʠ ʜܸʏЧ ܸ݀ ʙܸʝʜ ܼʑʐː˃˚ ܼʑʐˍˑː ܼʑʐ˔˓ ܼʜʐ ʜʒЭʠ ʒܰЭʠ 

10 27 40 15 13 0 40 0,0480 0,0000468 0,047953 913,19 913,17 913 843 69,09 24 
11 27 40 15 13 0 40 0,047953 0,0000468 0,047906 913,17 913,15 913 843 69,06 24 
12 27 40 15 13 0 40 0,047906 0,0000468 0,047860 913,15 913,13 913 843 69,04 24 
13 27 25 15 -2 0 25 0,047860 -0,0000072 0,047867 913,13 913,13 913 843 69,17 15 
14 27 24 15 -3 0 24 0,047867 -0,0000108 0,047878 913,13 913,14 913 843 69,18 15 
15 27 40 15 13 0 40 0,047878 0,0000468 0,047831 913,14 913,11 913 843 69,03 24 
16 27 40 15 13 0 40 0,047831 0,0000468 0,047784 913,11 913,09 913 843 69,01 24 
17 27 15 15 -13 0 14 0,047784 -0,0000468 0,047831 913,09 913,11 913 843 69,24 9 
18 27 40 15 13 0 40 0,047831 0,0000468 0,047784 913,11 913,09 913 843 69,01 24 
19 27 40 15 13 0 40 0,047784 0,0000468 0,047737 913,09 913,07 913 843 68,99 24 
20 27 40 15 13 0 40 0,047737 0,0000468 0,047690 913,07 913,05 913 843 68,96 24 
21 27 40 15 13 0 40 0,047690 0,0000468 0,047644 913,05 913,03 913 843 68,94 24 
22 27 40 15 13 0 40 0,047644 0,0000468 0,047597 913,03 913,00 913 843 68,92 24 
23 27 40 15 13 0 40 0,047597 0,0000468 0,047550 913,00 912,98 913 843 68,90 24 

24/0 27 15 15 -13 0 15 0,047550 -0,0000450 0,047595 912,98 913,00 913 843 69,14 9 
1 27 15 15 -13 0 15 0,047595 -0,0000450 0,047640 913,00 913,02 913 843 69,16 9 
2 27 15 15 -13 0 15 0,047640 -0,0000450 0,047685 913,02 913,05 913 843 69,18 9 
3 27 15 15 -13 0 15 0,047685 -0,0000450 0,047730 913,05 913,07 913 843 69,20 9 
4 27 15 15 -13 0 15 0,047730 -0,0000450 0,047775 913,07 913,09 913 843 69,22 9 
5 27 15 15 -13 0 15 0,047775 -0,0000450 0,047820 913,09 913,11 913 843 69,24 9 
6 27 15 15 -13 0 15 0,047820 -0,0000450 0,047865 913,11 913,13 913 843 69,26 9 
7 27 15 15 -13 0 15 0,047865 -0,0000450 0,047910 913,13 913,15 913 843 69,29 9 
8 27 15 15 -13 0 15 0,047910 -0,0000450 0,047955 913,15 913,17 913 843 69,31 9 
9 27 15 15 -13 0 15 0,047955 -0,0000450 0,0480 913,17 913,19 913 843 69,33 9 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅȾ 70-ȼ-60˚-34,5 
 

Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅȾ 70-ȼ-60˚-34,5. Ɋɢɫɭɧɨɤ Ȼ.1. 

 
Ɋɢɫɭɧɨɤ Ȼ.1 - Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅȾ 70-ȼ-60˚-34,5 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ  

 
Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɊɈ 75-ȼ-46. Ɋɢɫɭɧɨɤ Ȼ.2. 

 
Ɋɢɫɭɧɨɤ Ȼ.2 - Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɊɈ 75-ȼ-46 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȽɌ ɉɅȾ70-ȼ-60˚-34,5. Ɋɢɫɭɧɨɤ ȼ.1. 

 
Ɋɢɫɭɧɨɤ ȼ.1 - ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȽɌ ɉɅȾ70-ȼ-60˚-34,5 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ɑɟɪɬёɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

ɑɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ɋɢɫɭɧɨɤ Ƚ.1. 

 

Ɋɢɫɭɧɨɤ Ƚ.1 - ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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